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EXECUTIVE SUMMARY

Water quality investigations have identified the presence of volatile organic compound (VOC) and
radionuclide contamination of surface water at the Rocky Flats Plant (RFP). The subject Interim
Measures/Interim Remedial Action Plan/Environmental Assessment (IM/IRAP/EA) addresses contaminated
surface water in a portion of the South Wainut Creek drainaQe basin located within an area identified as
Operable Unit No. 2 (OU 2). There is no immediate threat to public health and the environment posed by this
surface water contamination. The affected surface water is contained within the plant boundary by existing
detention ponds, and is treated prior to discharge for removal of volatile contaminants and suspended
particulates to which radionuclides, if present, are likely to adsorb. However, there is a potential threat and
the Department of Energy (DOE) is implementing this Surface Water IM/IRAP at the request of the U.S.
Environmental Protection Agency (EPA) and Colorado Department of Health (CDH). Implementation of the
Surface Water IM/IRA will enhance the DOE'’s efforts towards containing and managing contaminated surface
water, and will mitigate downgradient migration of contaminants. Another factor in implementing this IM/IRA
is the length of time it will take to compiete the investigations and engineering studies necessary to determine

the final remedy for OU 2.

in February and March 1990, representatives from DOE, EPA, and CDH met to discuss surface water
IM/IRAs at the RFP site. The result of these meetings was a series of agreements, with the concurrence of
all parties, to implement an IM/IRA for the cleanup of contaminated surface water in OU 2. OU 2 is defined
in the Environmental Restoration Federal Facility Agreement and Consent Order (commonly known as the
"Inter-Agency Agreement” or IAG), and is comprised of several individual Hazardous Substance Sites (IHSSs)

that were formerly known in aggregate as the 903 Pad, Mound, and East Trenches Areas.

On 26 September 1990, the DOE released for public comment a proposed Surface Water IM/IRA Plan
and Decision Document for OU 2. In this Plan, specific point source locations in the South Walinut Creek and
Woman Creek drainage basins were proposed for collection of surface water. According to the Plan, surface

water collected in each basin was to be transferred to a treatment facility discharging to the South Walnut
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Creek drainage. Comments on the IM/IRA Plan received during the public comment period, however, revealed
strong opposition to the transfer of radionuciide contaminated seep water from the Woman Creek drainage

to the South Walnut Creek drainage.

Opposition was based on the absence of a proven performance record for the proposed IM/IRA
treatment facility with respect to radionuclide removal and the potential for treatment process upsets. In
addition, the public voiced strong concern over potential worker and public health risks resulting from
construction activities in the Woman Creek Basin (i.e., atmospheric suspension of radionuclide-contaminated
dust). In light of these concerns, the DOE and regulatory agencies agreed to eliminate the proposed interbasin
transfer of surface water seeps within this IM/IRA Plan and to collect and treat Woman Creek seepage under
a separate OU 2 IM/IRA project. It is expected that the Surface Water IM/IRA Plan for Woman Creek Basin
can be completed during the summer of 1991. This will allow adequate time to conduct bench-scale treatability
studies of radionuclide removal treatment processes. The results of the bench-scale studies will provide a
better assessment of applicable treatment technologies in selection of the preferred IM/IRA alternative for the

Woman Creek Basin.

The Surface Water IM/IRA Plan dated 26 September 1990 has thus been modified to focus on collection
and treatment of South Walinut Creek Basin contaminated surface water. The Plan presented in this document
reflects this modification. In addition to previous consideration of collection of surface water at stations SW-59
and SW-61, this Plan also proposes collection at a third location designated as SW-132. SW-132 represents
the discharge‘ of a t;urit;:i. corrugated metal culvert approximately 225 feet downgradient of SW-61. Recent
field surveys and review of as-built site drainage drawings have identified the culvert to be a conduit for flow
from the upper reach of South Walnut Creek within the Perimeter Security Zone (PSZ). Although water quality
data are not available at this newly designated station, its character is expected to be similar to the flow at SW-
61. A fiow monitoring and sampling program has recently been initiated at SW-132. This South Wainut Creek
Basin IM/IRA Plan provides for the collection of all flow from SW-59, SW-61, and SW-132, except during

infrequent high fiow periods resulting from high precipitation events. As discussed herein, the South Walnut
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Creek Basin IM/IRA design flow is 60 gallons per minute (gpm). The average annual flow rate from SW-59,

SW-61, and SW-132 should be less than 20 gpm, however.

This IM/IRA will be conducted in accordance with the Resource Conservation and Recovery Act of 1976
(RCRA), as amended by the Hazardous and Solid Waste Amendments of 1984 (HSWA); the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986, the National Environmental Policy Act (NEPA) of 1969; and DOE
NEPA guidelines (52 FR 47662-47670, December 1987). DOE and EG&G have prepared this IM/IRAP/EA to
identify and evaluate interim remedial action alternatives for contaminated surface water in the South Walnut
Creek drainage basin. Based on the evaluations, a preferred surface water collection and treatment system
is recommended. DOE wili implement this IM/IRA while work progresses on the RCRA Facility
investigation/CERCLA Remedial Investigation (RFi/RI) and RCRA Corrective Measures Study/CERCLA

Feasibility Study (CMS/FS) for OU 2.

Having presented the general extent of the contamination within the South Walnut Creek Basin and the
specific environmental issues associated with surface water contamination, this plan subsequently presents an
evaluation of the remedial alternatives with respect to effectiveness, implementability, and costs. Effectiveness
includes ability to meet Applicable or Relevant and Appropriate Requirements (ARARs). It must be noted,
however, that in accordance with the National Contingency Plan (NCP) and the IAG, IM/IRAs need only attain
ARARs to the greatest extent practicabie.

Surface water will be collected at one seep and at two in-stream locations on South Wainut Creek
upstream of the existing detention ponds. This will reduce the potential for further downstream contamination.
Screening of surface water treatment technologies includes evaluation of: suspended solids, radionuclides,
and metals removal by chemical treatment /cross-flow filtration, granular media filtration, and ion exchange, and
evaluation of volatile organic contaminant removal by granular activated carbon (GAC) adsorption, ultraviolet
peroxide oxidation, and air stripping with off-gas treatment. The chemical precipitation/cross-flow membrane

filtration system, together with a GAC adsorption system, is selected as the preferred alternative. Laboratory
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and field treatability studies are being implemented in order to verify the performance of the selected
alternative. The current scheduie for the field treatability studies calls for installation of a pilot system by Spring
1991. The field treatability unit will be operated to evaluate performance against chemical-specific ARARs. The
results may indicate that it is not practicable to attain all ARARs for the Surface Water IM/IRA. Final
performance requirements for the IM/IRA will require approval by the regulatory agencies. An additional
function of the field treatability unit is the characterization and quantification of residuals generated by the
treatment processes being operated, thus allowing confirmation or modification of assumptions made in this
IM/IRA Plan regarding the nature of treatment residuals. Table D-1, Appendix D, shows the milestone schedule

for the South Walnut Creek Basin Surface Water IM/IRA project.

The IM/IRAP/EA examines the environmental and health risks associated with each of the alternatives,
including the preferred alternative, in accordance with the requirements of NEPA. The resuilts of this evaluation
ilustrate that the potential negative impacts to air and water quality, land, and short- and long-term land
productivity, as well as exposure of personnel, are minimal compared to the benefits of the resulting water

quality improvements to the surface waters of the area.
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SECTION 1

INTRODUCTION

Water quality investigations have identified the presence of volatile organic compound (VOC) and
radionuclide contamination of surface water at the Rocky Flats Plant (RFP). The subject Interim
Measures/Interim Remedial Action Plan/Environmental Assessment (IM/IRAP/EA) addresses contaminated
surface water in a portion of the South Wainut Creek drainage basin located within an area identified as
Operable Unit No. 2 (OU 2). There is no immediate threat to public health and the environment posed by
surface water contamination because the affected surface water is contained within the plant boundary by
existing detection ponds, and is treated prior to discharge for removal of volatile organic contaminants and
suspended particulates to which radionuclides, if present, are likely to adsorb. However, there is a potential
threat and the Department of Energy (DOE) is implementing this Surface Water Interim Measures/Interim
Remedial Action (IM/IRA) at the request of U.S. Environmental Protection Agency (EPA) and Colorado
Department of Health (CDH). Implementation of the Surface Water IM/IRA will enhance the DOE'’s efforts
towards containing and managing contaminated surface water, and will mitigate downgradient migration of
contaminants. Another factor in implementing this IM/IRA is the length of time it will take to complete the

investigations and engineering studies necessary to determine the final remedy for OU 2.

In February and March 1990, representatives from DOE, EPA, and CDH met to discuss surface water
IM/IRAs at the RFP site. The resuit of these meetings was a series of agreements, with the general agreement
of all parties, to implement an IM/IRA for the clean-up of contaminated surface water in the area designated
as OU 2. OU 2is defined in the final Environmental Restoration Federal Facility Agreement and Consent Order
(FFACO) (DOE, 1991), commonly known as the inter-Agency Agreement (IAG), and is comprised of several
Individual Hazardous Substance Sites (IHSSs) that were formerly known in aggregate as the 903 Pad, Mound,

and East Trenches Areas.

On 26 September 1990, the DOE released for public comment a Surface Water IM/IRA Plan and

Decision Document for OU 2. In this Plan, specific point source locations in the South Walnut Creek and
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Woman Creek drainage basins were proposed for collection of surface water. According to the Plan, surface
water collected in each basin was to be transferred to a treatment facility discharging to the South Walnut
Creek drainage. Comments on the IM/IRA Plan received during the public comment period, however, revealed
strong opposition to the transfer of radionuclide contaminated seep water from the Woman Creek drainage

to the South Walnut Creek drainage.

Opposition was based on the absence of a proven performance record for the proposed IM/IRA
treatment facility with respect to radionuclide removal and the potential for treatment process upsets. In
addition, the public voiced strong concern over potential worker and public health risks resulting from
construction activities in the Woman Creek Basin (i.e., atmospheric suspension of radionuclide-contaminated
dust). Inlight of these concerns, the DOE and regulatory agencies agreed to eliminate the proposed interbasin
transfer of surface water and to coliect and treat Woman Creek seepage under a separate OU 2 IM/IRA
project. It is expected that the Surface Water IM/IRA Plan for Woman Creek Basin can be completed during
the summer of 1991. This will allow adequate time to conduct bench-scale treatability studies of radionuclide
removal treatment processes. The results of the bench-scale studies will provide a better assessment of

applicable treatment technologies in selection of the preferred IM/IRA alternative for the Woman Creek Basin.

The Surface Water IM/IRA dated 26 September 1990 has thus been modified to focus on collection and
treatment of South Walnut Creek Basin contaminated surface water. The Plan presented in this document
reflects this modification. In addition to previous consideration of collection of surface water at stations SW-59
and SW-61, this Plan also proposes collection at a third location designated as SW-132. SW-132 represents
the discharge of a buried, corrugated metal culvert approximately 225 feet downgradient of SW-61. Recent
field surveys and review of as-built site drainage drawings have identified the culvert to be a conduit for flow
from the upper reach of South Walnut Creek within the Perimeter Security Zone (PSZ). Although water quality
data are not available at this newly designated station, its character is expected to be similar to the flow at
SW-61. A fiow monitoring and sampling program has recently been initiated at SW-132. This South Wainut
Creek Basin IM/IRA Plan will provide for the collection of all flow from SW-59, SW-61, and SW-132 except

during infrequent high flow periods resuiting from high precipitation events.
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This IM/IRA will be conducted in accordance with the Resource Conservation and Recovery Act of 1976
(RCRA) as amended by the Hazardous and Solid Waste Amendments of 1984 (HSWA), the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA), the National Environmental Policy Act (NEPA) of 1969.
DOE and EG&G have prepared this IM/IRA Plan to identify and evaluate interim remedial action alternatives
for contaminated surface water in the South Walnut Creek drainage basin. Based on the evaluations, a

preferred IM/IRA for the contaminated surface water is recommended.

This IM/IRA Plan has been prepared to conform with the requirements for an Engineering
Evaluation/Cost Analysis (EE/CA) as defined in the National\ Contingency Plan (NCP) (FR Vol. 55, No. 46,
8813; 40 CFR 300.415[b][4]). It also conforms to the NEPA of 1969, as implemented by regulations
promulgated by the President's Council on Environmental Quality (CEQ) (40 CFR 1500-1508), and DOE

Guidelines (52 FR 47622-47670, December 15, 1987).

This finalized IM/IRAP document is also an EA. Although the 26 September 1990 proposed IM/IRAP
contained all the information and assessments to make it an EA, it had not been approved as an EA by DOE
Headquarters and therefore could not be labeled as an EA. However, in the Executive Summary of the
26 September 1990 proposed IM/IRAP, it was noted that once public comment was received and DOE
Headquarters approved the NEPA aspects of the document, it would become an integrated CERCLA/RCRA -

NEPA document (IM/IRAP/EA).

1.1 BACKGRQUND

In March 1987, a Phase | Remedial Investigation (RI) under the Environmental Restoration (ER) Program
[formerly known as the Comprehensive Environmental Assessment and Response Program (CEARP)] began
at OU 2. The investigation consisted of the preparation of detailed topographic maps, radiometric and organic
vapor screening surveys, surface geophysical surveys, a soil gas survey, a boring and well completion

program, soil sampling and ground and surface water sampling. Phase | field activities were completed at
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OU 2 during 1987, and a draft Rl report was submitted to EPA and CDH on December 31, 1987 (Rockwell
International, 1987a). Phase | data did not allow adequate definition of the nature and extent of contamination
for the purpose of conducting a feasibility study of remedial alternatives pertaining to contaminated media.
A draft Phase Il RI Sampling Plan that presents the details and rationaie for further field work to achieve this
objective was submitted to the regulatory agencies in June 1988 (Rockwell International, 1988a). This draft
sampling plan was subsequently revised and submitted as a final Phase Il RCRA Facility investigation/Remedial
Investigation Feasibility Study (RFI/RIFS) sampling plan in April 1990 (EG&G, 1990a). The plan was approved

by EPA in May 1990.

A draft IM/IRA plan for contaminated ground water at OU 2 was submitted in December 1989 (Rockwell
International, 1988a). The plan was prepared based on limited knowledge of the nature and extent of ground-
water contamination. Regulatory agency review of the document determined that, aithough an IM/IRA for
ground water is required by the 1989 Agreement in Principle between DOE and CDH, insufficient information
on the nature and extent of ground-water contamination exists at this time to pursue effective ground-water
remediation. In order to facilitate early evaluation of the need for an IM/IRA for ground water at OU 2, the final
Phase Il RFi/RIFS sampling plan incorporates a phased investigation approach. The plan was approved by
the regulatory agencies. The phased approach is to investigate alluvial and hydraulically connected bedrock
migration pathways first, and then to subsequently investigate ground-water contaminant sources. This will
allow planning, design, and implementation of a ground-water IM/IRA, if necessary, before completion of the
RFI/RI and Corrective Measures Study/Feasibility Study (CMS/FS) for OU 2.

1.2 IM/IRA PLAN ORGANIZATION

Section 2 of this IM/IRA Plan provides site characterization information on the RFP and, in particular,
OU 2. The discussion presented includes site characterization information for both the South Walnut Creek
Basin and the Woman Creek Basin at OU 2. Although this IM/IRA Plan exclusively addresses the collection
and treatment of contaminated South Walnut Creek Basin surface waters, it is useful to examine the

characteristics of both basins. As discussed above, the collection and treatment of Woman Creek Basin seeps
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at OU 2 will be addressed under a separate IM/IRA Plan. The discussion presented in Section 2 describes
the potentially affected environment associated with the proposed IM/IRA and the results of the previous
investigations at OU 2. The information included in Section 2 has been derived from the draft Rl report and

final Phase Il RFI/RIFS Sampling Plan.

Section 3 identifies the objectives of the South Walnut Creek Surface Water IM/IRA, Applicable or
Relevant and Appropriate Requirements (ARARs) and applicable environmental regulations. The objectives and

ARARs define the criteria used to identify and evaluate IM/IRA alternatives.

Section 4 identifies technically feasible IM/IRA alternatives for the collection and treatment of
contaminated South Wainut Creek Basin surface water. The IM/IRA alternatives selected address the
objectives presented in Section 3. The aiternatives are evaluated based on effectiveness, implementability, and

cost criteria.

Section 5 summarizes the analysis performed in Section 4, and Section 6 presents the preferred IM/IRA.
Bench and field treatability studies to evaluate the performance of the preferred IM/IRA are also discussed in

Section 6.

Sections 7 and 8 specifically address NEPA requirements regarding an analysis of environmental
impacts associated with the preferred IM/IRA and other IM/IRA alternatives, respectively. This analysis is
intended to provide sufficient information to aid in a NEPA determination of environmental impacts of the
proposed IM/IRA. The scope of the analysis does not include evaluation of the existing operations at the RFP,
final remedial actions at OU 2 or subsequent remedial actions at other locations of the RFP. The environmental
impacts of plant operation were previously analyzed in the final Environmental Impact Statement (EIS) (DOE,
1980). NEPA documentation for final remedial actions at OU 2 and any other RFP remedial actions will be

provided in future documents.
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Volume |i of this IM/IRA Plan contains OU 2 surface water, sediment, ground-water, and soils chemistry

data as well as the South Wainut Creek Basin Surface Water IM/IRA schedule and a tabulation of ARARs.
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SECTION 2

SITE CHARACTERIZATION
2.1 SITE DESCRIPTION AND BACKGROUND
2.1.1 Location and Facility Type

The RFP is located in northern Jefferson County, Colorado, approximately 16 miles northwest of
downtown Denver (Figure 2-1). The plant site consists of approximately 6,550 acres of federally-owned land
in Sections 1 through 4, and 9 through 15, of T2S, R70W, 6th principal meridian. Piant buildings are located
within an area of approximately 400 acres, known as the RFP security area. The security area is surrounded

by a buffer zone of approximately 6,150 acres.

The RFP is a government-owned, contractor-operated (GOCO) facility. It is part of a nationwide nuclear
weapons research, development, production and plutonium reprocessing complex administered by the Rocky
Flats Operations Office of the DOE. The operating contractor for the RFP is EG&G Rocky Flats, Inc. The
facility manutactures components for nuclear weapons and conducts plutonium reprocessing and has been
in operation since 1951. The RFP fabricates components from plutonium, uranium, beryllium, and stainless
steel. Historically, production activities have included metal fabrication, machining, and assembly. Both
radioactive and nonradioéctive wastes are generated in the process. Current waste handling practices involve
on-site and off-site _recxcling of hazardous materials and off-site disposal of solid radioactive materials at

another DOE facility.

The RFP is currently an interim status RCRA hazardous waste treatment/storage facility. In the past,
both storage and disposal of hazardous and radioactive wastes occurred at on-site locations. Preliminary
assessments conducted under Phase 1 of the Environmental Restoration (ER) Program identified some of the

past on-site storage and disposal locations as potential sources of environmental contamination.
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Figure 2-1: Location of Rocky Flats Plant
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2.1.2 Operable Unit 2 Description

QU 2 is comprised of the 903 Pad and Lip, Mound, and East Trenches Areas which are located east-
southeast of the RFP as shown in Figure 2-2. The Areas of OU 2 lie within either the South Walnut Creek or
Woman Creek drainage basins. Although this IM/IRA Plan vexclusively addresses the collection and treatment
of contaminated South Walnut Creek Basin surface water, it is useful to examine the historical uses and
characteristics of all OU 2 Areas, including the 903 Pad and Lip Area which lies entirely within the Woman

Creek drainage basin.

Twenty sites, designated as IHSSs, lie within OU 2: five in the 903 Pad Area, four in the Mound Area,

and 11 in the East Trenches Areas. The historical use of the OU 2 IHSSs is discussed below.

2.1.2.1 903 Pad Area

Five sites are located within the 903 Pad Area (Figure 2-2). These sites are:

- 903 Drum Storage Site (IHSS Ref. No. 112)

- 903 Lip Site (IHSS Ref. No. 155)

- Trench T-2 Site (IHSS Ref. No. 109)

- Reactive Metal Destruction Site (IHSS Ref. No. 140)

- e Gas Detoxification Site ({HSS Ref. No. 183)

Presented below are brief descriptions of each of these sites.

1. 903 Drum Storage Site (IHSS Ref. No. 112) -- The site was used from 1958 to 1967 to store drums
containing radioactively contaminated, used machine cutting oil. The drums, some of which corroded
and leaked, contained oils and solvents contaminated with plutonium or uranium. Most of the drums
contained lathe coolant consisting of mineral oil and carbon tetrachioride (CCl,) in varying proportions.
However, an unknown number of drums contained hydraulic oils, vacuum pump oils, trichloroethene
(TCE), tetrachioroethene (PCE), silicone oils, and acetone (Rockweill International, 1987b).
Ethanolamine was also added to new drums after 1959 to reduce the drum corrosion rate. Ali drums
were removed by 1968.
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After the drums were removed, efforts were made to scrape and move the plutonium-contaminated soil
into a relatively small area, cover it with fill material, and top it with an asphalt containment cover. This
remedial action was completed in November 1969. An estimated 5,000 gallons of liquid leaked into the
soil during use of the drum storage site. The liquid was estimated to contain 86 grams of plutonium
(Rockwell International, 1987b).

2. 903 Lip Site (IHSS Ref. No. 155) -- During drum removal and clean-up activities associated with the
903 Drum Storage Site, winds distributed plutonium beyond the pad to the south and east. Although
some plutonium-contaminated soils were removed, radioactive contamination is still present at the 903
Lip Site in the surficial soils.

3. Trench T-2 Site (IHSS Ref. No. 109) -- This trench was used prior to 1968 for the disposal of sanitary
sewage sludge and flattened drums contaminated with uranium and piutonium.

4, Reactive Metal Destruction Site (IHSS Ref. No. 140) — This site was used during the 1950s and 1960s
primarily for the destruction of lithium metal (DOE, 1986). Small quantities of other reactive metals
(sodium, calcium, and magnesium) and some solvents were also destroyed at this location (llisley,
1978).

5. Gas Detoxification Site (IHSS 183) - Building 952, located south of the 903 Drum Storage Site, was
used to detoxify various bottled gases between June 1982 and August 1983.

A Phase | Rl has been compieted for these five sites. Phase il is planned for this fall.

2.1.2.2 Mound Area

The Mound Area Is composed of four sites (Figure 2-2). These are:

Mound Site (IMSS Ref. No. 113)

Trench T-1 Site (IHSS Ref. No. 108)
- Oil Burn Pit No. 2 Site (IHSS Ref. No. 153)

- Pallet Burn Site (IHSS Ref. No. 154)
These sites are described individually below.

1. Mound Site (IHSS Ref. No. 113) -- The Mound Site contained approximately 1,405 drums containing
primarily depleted uranium and plutonium contaminated lathe coolant. Some drums also contained
*Perclene” (Smith, 1975). Perclene was a brand name of tetrachioroethene (Sax and Lewis, 1987).
Some of the drummed wastes placed in the Mound Site were in solid form (Rockwell International,
1987b). Cleanup of the Mound Site was accomplished in 1970, and the materials removed were
packaged and shipped to an off-site DOE facility as radioactive waste. Subsequent surficial soils
sampling in the vicinity of the excavated Mound Site indicated 0.8 to 112.5 disintegrations per minute
per gram (d/m/g) alpha activity. This radioactive contamination is thought to have come from the 903
Drum Storage Site via wind dispersion rather than from the Mound Site (Rockwell International, 1987a).
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2. Trench T-1 Site (IHSS Ref. No. 108) - The trench was used from 1954 until 1962 and contains
approximately 125 drums filled with depleted uranium chips (Dow Chemical, 1971) and plutonium chips
coated with lathe coolant. The drums are still present in this trench.

3. Oil Burn Pit No. 2 Site (IHSS Ref. No. 153) - Oil Burn Pit No. 2 is actually two paraliel trenches which
were used in 1957 and from 1961 to 1965 to burn 1,082 drums of oil containing uranium (Rockwell
international, 1987b). The residues from the burning operations and some flattened drums were
covered with backfill. Clean-up operations were performed in the 1970s (Rockwell International, 1987b).

4, Pallet Burn Site (IHSS Ref. No. 154) - An area southwest of Oil Burn Pit No. 2 was reportedly used to

destroy wooden paliets in 1965. The types of hazardous substances or radionuciides that may have -
been spilled on these pallets is unknown. Clean-up actions were performed in the 1970s (DOE, 1986).

2.1.2.3 East Trenches Area

The East Trenches Area consists of nine burial trenches and two spray irrigation areas (Figure 2-2).

The trench numbers and their respective IHSS designations are:

Trench T-3 -- IHSS Ref. No. 110
Trench T-4 - IHSS Ref. No. 111.1
Trench T-5 -- IHSS Ref. No. 111.2
Trench T-6 -~ IHSS Ref. No. 111.3
Trench T-7 - IHSS Ref. No. 111.4
Trench T-8 -- IHSS Ref. No. 111.5
Trench T-9 -- IHSS Ref. No. 111.6
Trench T-10 - IHSS Ref. No. 111.7

Trench T-11 - IHSS Ref. No. 111.8

Trenches T-3, T4, T-10, and T-11 are located north of the east access road, and trenches T-5 through
T-9 are located south of the east access road. The trenches were used from 1954 to 1968 for disposal of
depleted uranium, flattened depleted uranium and plutonium-contaminated drums, and sanitary sewage sludge.

The wastes have not been disturbed since their burial.
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IHSS numbers 216.2 and 216.3 are part of the East Trenches Area and are designated as IHSSs
because they were used for spray irrigation of sewage treatment plant effiuent. The historical discharge of
Pond B-3 was to this spray irrigation area. This practice has been terminated however, and the current Pond

B-3 discharge is sent to Pond B-4.

2.1.3 Surrounding Land Use and Population Density

The RFP is located in a rural area (Figure 2-3). Approximately 50 percent of the area within ten miles
of the RFP is in Jefferson County. The remainder is located in Boulder County (40 percent) and Adams
County (10 percent). According to the 1973 Colorado Land Use Map, 75 percent of this land was unused or
was used for agriculture. Since that time, portions of this land have been converted to housing, with several

new housing subdivisions being started within a few miles of the buffer zone, southeast of the plant site.

A demographic study, using 1990 census data, shows that approximately 1.9 million people lived within
the eight-county Denver metropolitan region. This region covers approximately 5,076 square miles and
includes the following counties: Adams, Arapahoe, Boulder, Denver, Douglas, Jefferson, Clear Creek, and
Gilpin. The most populated sector is to the southeast, toward the center of Denver. This sector had a 1989
population of approximately 600,000 people living between 10 and 50 miles from Rocky Flats. Recent
population estimates registered by the Denver Regional Council of Governments (DRCOG) for the eight-county
Denver metro region have shown distinct patterns of growth between the first and second halves of the
decade. Between ;980’ and 1985, the population of the eight-county region increased by 197,890, a 2.4
percent annual growth rate (DRCOG, 1988). Between 1985 and 1990 a population gain of 80,875 was
recorded, representing a 0.9 percent annual increase. The 1990 population showed an increase of 9,300 (or

0.5 percent) from the same date in 1989 (DRCOG, 1990).

The RFP is approximately located in the center of RFP legal land area which is approximately 3 miles

(north-south) by 4 miles (east-west). There are eight public schools within six miles of the RFP. The nearest
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educational facility is the Witt Elementary School, which is approximately 2.7 miles east of the Plant buffer zone.
The closest hospital is Centennial Peaks Hospital, located approximately seven miles northeast. The closest
park and recreational area is the Standley Lake area, which is approximately five miles southeast of the Plant.
Boating, picnicking, and limited overnight camping are permitted. Several other small parks exist in
communities within ten miles. The closest major park, Golden Gate Canyon State Park, located approximately
15 miles to the southwest, provides 8,400 acres of general camping and outdoor recreation. Other national

and state parks are located in the mountains west of the RFP, but all are more than 15 miles away.

Some of the land adjacent to the Plant is zoned for industrial development. Industrial facilities within
five miles include the former TOSCO (The Oil Shale Company) laboratory (40-acre site located two miles south
and now occupied by Analytica, Inc.), the Great Western Inorganics Plant (two miles south), the Frontier Forest
Products yard (two miles south), the Idealite Lightweight Aggregate Plant (2.4 miles northwest), and the

Jefferson County Airport and Industrial Park (990-acre site located 4.8 miles northeast).

Several ranches are located within ten miles of the Plant, primarily in Jefferson and Boulder Counties.
They are operated to produce crops, raise beef cattle, supply milk, and breed and train horses. According to
the 1987 Colorado Agricultural Statistics, 20,758 acres of crops were planted in Jefferson County (total land
area of approximately 475,000 acres), and 68,760 acres of crops were planted in Boulder County (total land
area of 405,760 acres). Crops consisted of: winter wheat, corn, barley, dry beans, sugar beets, hay, and oats.
Livestock consisted of: 5,314 head of cattle, 113 hogs, and 346 sheep in Jefferson County, and 19,578 head

of cattle, 2,216 hogs, and 12,133 sheep in Boulder County (Post, 1989).
2.2 AFFECTED AND SENSITIVE ENVIRONMENT
2.2.1 Physical Environment

The natural environment of the Plant and vicinity is influenced primarily by its proximity to the Front

Range of the Rocky Mountains. The Plant is directly east of the north-south trending Rocky Mountains, with
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an elevation of approximately 6,000 feet above sea level. The RFP is located on a broad, eastward-sloping
plain of overlapping alluvial fans developed along the Front Range. The fans extend about five miles in an
eastward direction from their origin in the abruptly rising Front Range and terminate on the east at a break in
slope to low rolling hills. The continental divide is about 16 miles west of the Plant. The operational area at
the Plant is located near the eastern edge of the fans on a terrace between stream-cut valleys (North Walnut
Creek and Woman Creek). The Rocky Flats Alluvium (the deposit of coalescing alluvial fans) is exposed at the

surface and consists of a topsoil layer underlain by as much as 100 feet of silt, clay, sand, and gravel.

The RFP is situated in a semiarid region that averages 15 inches of annual precibitation. Forty percent
of the yearly total comes in the spring, much of it in the form of snow. Of the balance, 30 percent is accounted
for by summer thunderstorms, with the rest occurring in the fall (11 percent) and winter months (19 percent).
Average yearly snowfall is 85 inches. Runoff control structures exist to channel surface water from the Plant
to monitoring ponds. These structures are sized to accommodate the 100-year storm event which is equivalent

to four inches of rain in a six-hour period.

Mineral resources found in the vicinity of RFP include sand, gravel, crushed rock, clay, coal, and
uranium. There are no known clay, coal or uranium depaosits within the RFP buffer zone; however, these
commodities are mined in the region, within 20 miles of the plant. The Schwartzwalder Uranium Mine is
located approximately four miles southwest of the RFP. The mine has been the largest producer of vein type
uranium ore in Colorado and ranks among the six largest of this type in the United States (DOE, 1980). Active
sand and gravél min.es Il.e’ within the buffer zone boundaries. There is an aggregate processing facility adjacent

to the northwest comer of the buffer zone which reopened in 1989. Oil and natural gas production is also

active in nearby northwest Adams County and east central Boulder County.

Oil and natural gas activity near Rocky Flats Plant includes oil field developments, pipeline, and
production operations. The closest major oil and gas fields are in northwest Adams County (Jackpot and
Spindle Fields), and a smaller field occurs in east central Boulder County (Boulder Field). A natural gas

pipeline that originates in Wyoming and proceeds across eastern Colorado into Okiahoma is located
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approximately ten miles north of the Plant in southern Boulder County. Local natural gas pipelines cross the
south side of the Rocky Flats Plant. The nearest refinery operation is the Conoco Refinery located in
Commerce City about 20 miles east of the Plant. A north-south oriented oil pipeline feeds in to the refinery

from fields in northeastern Colorado and southeastern Wyoming (Donaldson and MacMillan, 1980).

There are four main drainages from the Plant property as shown on Figure 2-4. North Walnut, South
Walnut, Rock and Woman Creeks all have intermittent streams which proVide drinking water and irrigation
water. There are a number of ditches crossing the area as well, conveying water collected off site to other

areas, the Plant, Walnut Creek, or Woman Creek. Untit late 1974, Plant wastewater had been discharged to

Walnut Creek, and until 1975, filter backwash from the raw water treatment plant went into Woman Creek.

All process wastewater is now either recycled or disposed through evaporation. Sanitary wastewater is

discharged in accordance with the RFP’s NPDES permit effluent requirements.

2.2.2 Regional | Hydr

The stratigraphic section that pertains to the RFP includes, in descending order, unconsolidéted surficial
units (Rocky Flats Alluvium, various terrace aliuviums, valley fill aliuvium, and colluvium) (Figure 2-5), Arapahoe
Formation, Laramie Formation, and Fox Hills Sandstone (Figure 2-6). Ground water occurs under unconfined
conditions in both the surficial and shallow bedrock units. in addition, confined ground-water flow occurs in
deeper bedrock sandstones.

2.2.2.1 Alluvial Materials

The Rocky Flats Alluvium underties a large portion of the Plant. The alluvium is a broad planar deposit
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consisting of a topsoil layer underiain by up to 100 feet of poorly stratified silt, clay, sand, gravel and cobbles.

Unconfined ground-water flow occurs in the Rocky Flats Aliuvium which is relatively permeable. Recharge to

pas—— g

the alluvium is from precipitation, snowmelt, and water losses from ditches, streams, and ponds that are cut

into the alluvium. General water movement in the Rocky Flats Alluvium is from west to east and toward the
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GENERALIZED STRATIGRAPHIC SECTION
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drainages. Ground-water flow is also controlled by sediment drainages in the top of bedrock. The water tabie
in the Rocky Flats Alluvium rises in response to recharge during the spring and declines during the remainder
of the year. Discharge from the alluvium occurs at minor seeps in the coliuvium that covers the contact
between the alluvium and bedrock along the edges of the valleys. OU 2 is situated on a terrace of Rocky Flats
Alluvium that thins east of the Plant and does not directly supply water to wells located downgradient of Rocky

Flats.

Various other alluvial deposits occur topographically below the Rocky Flats Alluvium in the Plant
drainages. Colluvium (slope wash) mantles the valley side slopes between the Rocky Flats Alluvium and the
valley bottoms. In addition, remnants of younger terrace deposits including the Verdos, Slocum, and Louviers
Alluvia occur occasionally along the valley side slopes. Recent valley fill alluvium occurs in the active stream

channels.

Unconfined ground-water flow occurs in these surficial units. Recharge is from precipitation, percolation
from streams and ditches during periods of surface water runoff, and by seeps discharging from the Rocky
Flats Alluvium. Discharge is by evapotranspiration and by seepage into other geologic formations and streams.
The direction of ground-water flow is generally downslope through colluvial materials and then along the course
of the stream in valley fill materials. During periods of high surface water flow, water is lost to bank storage

in the valley fill alluvium and returns to the stream after the runoff subsides.

2.2.2.2 Bedrock Materials

The Cretaceous Arapahoe Formation underlies surficial materials beneath the Plant. This formation is
a fluvial deposit composed of overbank and channel deposits. It consists primarily of claystone with some
sandstone and is nearly flat lying beneath the Plant (less than a two-degree dip) based on the draft seismic
profiling report (Rockwell International, 1989a). The sand bodies within the claystone are composed of fine-

grained sands and silts, and their hydraulic conductivity is relatively low compared to the overlying Rocky Flats
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Alluvium. A high resolution seismic reflection survey is ongoing at the Plant to further characterize bedrock

geology.

The Arapahoe Formation is recharged by ground-water movements from overlying surficial deposits
and by leakage from streams. The main recharge areas are under the Rocky Flats Alluvium, although some
recharge from the colluvium and valley fill aliuvium likely occurs along the stream valleys. Recharge is greatest
during the spring and eady summer when rainfall and stream fiow are at a maximum and water leveis in the
Rocky Flats Alluvium are high. Ground-water movement in the Arapahoe Formation is generally toward the
east, although fiow within individual sandstones is not fully characterized at this time. Regionally, ground-water
flow in the Arapahoe Formation is toward the South Platte River in the center of the Denver Basin (Robson,

1981a).

The Laramie formation underlies the Arapahoe and is composed of two units, a thick upper claystone
and a lower sandstone. The claystone is greater than 700 feet thick and is of very low hydraulic conductivity;
therefore, the U.S. Geologic Survey (Hurr, 1976) concludes that Plant operations will not impact any units

below the upper claystone unit of the Laramie Formation.

The lower sandstone unit of the Laramie Formation and the underlying Fox Hills Sandstone comprise
a regionally important aquifer in the Denver Basin known as the Laramie-Fox Hills Aquifer. Aquifer thickness
ranges from 200 to 300 feet near the center of the basin. These units subcrop west of the Plant and can be
seen in clay pits excavated through the Rocky Flats Alluvium. The steeply dipping beds of these units west
of the Plant (approximately a 50-degree dip) quickly flatten to the east (less than two-degree dip) based on
preliminary resuits of the high resolution seismic reflection study (Rockwell International, 1989a). Recharge
to the aquifer occurs along the rather limited outcrop area exposed to surface water flow and leakage along

the Front Range (Robson, 1981b).

Sixteen wells were completed in various zones within bedrock during the 1987 drilling program at QU 2.

Although claystone was the most frequently encountered lithology immediately below the alluvium /bedrock
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contact, interbedded sandy, silty and lignitic units with both gradational and sharp contacts were present as
well. All of the bedrock encountered directly beneath surficial materials was weathered, and some saturated

sandstones were encountered.

2.2.3 Site Hydrology

2.2.3.1 Surface Water

Surface water drainage patterns at the RFP are shown on Figures 2-2 and 2-4. A discussion of the
major OU 2 surface water features, including the South Walnut Creek and Woman Creek drainages, is
presented below. Although this IM/IRA Plan addresses collection and treatment of contaminated South Walnut
Creek Basin surface water; the Woman Creek drainage is included in the following discussion to provide a
complete description of OU 2 hydrology. Collection and treatment of Woman Creek Basin seepage southeast

of the 903 Pad Area will be addressed in a separate IM/IRA Plan as discussed in Section 1.
South Walnyt Creek

The headwaters area of South Wainut Creek has been filled during construction of RFP facilities. As
a result, flow originates from a buried culvert located west of Building 991. Flow in the upper reach of South
Walnut Creek is directed to the south of Building 991 and under the Perimeter Security Zone (PSZ) fence by
a buried metal cou:rugé’ted culvert. The culvert outiet is located in the South Wainut Creek drainage
approximately 500 feet downgradient of the PSZ fence near the discharge of the sewage treatment plant (see
Figure 4-2). A concrete culvert and a second metal corrugated culvert also discharge into the South Walnut
Creek drainage just downgradient of the PSZ fence and north of the Mound Area. The flow from the concrete
culvert originates as seepage from the hillside south of Building 991 and flows into a ditch along the slope.
The metal corrugated culvert drains plant runoff collecting in a drainage south of the PSZ. The combined flow
then enters the South Walnut Creek detention pond system. Below the detention ponds, South Walinut Creek,

North Walnut Creek, and an unnamed tributary join within the buffer zone to form Walinut Creek. Great Western
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Reservoir is located approximately one mile east of this confluence and is a drinking water source for

Broomfield. Flow is routed around Great Western Reservoir by the Broomfield diversion canal.

The South Wainut Creek detention pond system consists of five ponds (B-1, B-2, B-3, B-4, and B-5) that
retain surface water runoff and RFP discharges for flood control, and for monitoring and treatment prior to
downstream release. All fiow in the pond system is eventually detained in Pond B-5, where it is treated and
monitored prior to discharge. Water is discharged from Pond B-5 in accordance with the Plant’s NPDES permit
(discharge point 006). Ponds B-1 and B-2 are reserved for spill control, surface water runoff, or treated
sanitary waste of questionable quality. Pond B-3 is used as a holding pond for sanitary sewage treatment plant
effiuent. The historical discharge of Pond B-3 was a spray irrigation system located in the vicinity of the East
Trenches. This practice has been terminated, however, and the current Pond B-3 discharge is sent to Pond
B-4. In addition to Pond B-3 discharge, Ponds B4 and B-5 receive surface water runoff from the central
portion of the Plant. The surface water runoff received by Pond B4 is collected by the Central Avenue Ditch

and the South Walnut Creek Drainage.

Woman Creek

Woman Creek Is located south of the Plant, with headwaters in largely undisturbed Rocky Flats
Alluvium. Runoff from the southem part of the Plant is collected in the South Interceptor Ditch located north
of the creek and delivered downstream to Pond C-2 (see Figure 2-2). Pond C-1 (upstream of C-2) receives
stream flow from WBma?a Creek. Flow in Woman Creek is also influenced by diversion of water from Rocky
Flats Lake into the creek by local landowners. The discharge from Pond C-1 is diverted around Pond C-2 into
the Woman Creek channel downstream. Water in Pond C-2 is treated and monitored prior to discharge.
Discharge from Pond C-2 is in accordance with the Plant's NPDES permit (discharge point 007). Historically,
discharge from Pond C-2 has been to Woman Creek, however, since October of 1989, treated water is being

pumped to the South Walnut Creek drainage and flows off site via the Broomfield diversion canal.
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Flow in Woman Creek and the South Interceptor Ditch is intermittent. This has been observed by field

investigation crews since 1986 and is indicative of frequent interaction with the shaliow ground-water system.

2.2.3.2 Ground Water

Ground water occurs in surficial materials (Rocky Flats Alluvium, coliuvium, and valley fill alluvium) and
in Arapahoe sandstones and claystones at OU 2. These two flow systems, which are hydraulically connected

at shallower portions of the Arapahoe Formation, are discussed separately below.
r Water in_Syrficial M |

Ground water is present in the Rocky Flats Alluvium, colluvium, and valley fill alluvium under unconfined
conditions. Recharge to the water table occurs as infiltration of incident precipitation and as seepage from
ditches and creeks. In addition, detention ponds along South Walnut Creek and Woman Creek recharge the
valley fill alluvium. Figure 2-7 shows the potentiometric surface of uppermost ground water measured between

April 4 and April 8, 1988, and the locations of alluvial and bedrock wellis in the vicinity of QU 2.

The shallow ground-water flow system is quite dynamic, with large water level changes occurring in
response to precipitation events and stream and ditch flow. For example, between mid-April and September,
1986, water levels in wells 1-86 and 4-86 (completed in valley fill alluvium) dropped more than four and eight
feet, respectively. Alluvial water levels are highest during the months of May and June. Water levels decline
during late summer and fall, and some wells go completely dry at this time of year. Ground-water flow in the

Rocky Flats Alluvium is generally from west to east, following the surtace of the claystone bedrock.

Alluvial ground water discharges to seeps, springs, surface water drainages, and subcropping Arapahoe
Sandstone at OU 2. Seeps and springs occur along the edge of the Rocky Flats Alluvium terrace (at the

alluvium/bedrock contact) and on the side slopes of the terrace. Seeps and springs on the terrace side slopes
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may be due to thinning of colluvial materials. Ground water in colluvial materials south of the 903 Pad and
East Trenches Areas discharges to the South Interceptor Ditch, and ground water in valley fill materiais

discharges to Woman or South Wainut Creeks.

Hydraulic conductivity values were estimated for surficial materials from drawdown-recovery tests
performed on 1986 wells during the initial site characterization and from slug tests performed on selected 1986
and 1987 wells during the Phase | Rl (Rockwell International, 1987a). The average ground-water velocities in
the Rocky Flats Alluvium, Woman Creek Valley Fill Alluvium, and South Wainut Creek Valley Fili Alluvium are
84 ft/yr, 145 ft/yr, and 20 ft/yr, respectively (Rockwell International, 1987a). These values are based on a
horizontal gradient of 0.02 feet/feet (ft/ft), an effective porosity of 0.1, and mean hydraulic conductivities of 4 x
10%, 7 x 10™ and 9.5 x 10® cm/s for Rocky Flats, Woman Creek Valley Fill and South Walnut Creek Valley Fill
Alluvium, respectively. The calculations assume year-round saturation. However, as discussed above, portions
of the Rocky Flats Alluvium, colluvium, and valley fill alluvium are not continuously saturated. Thus, the shallow
ground water must flow at less than the calculated annual average velocities. The reactivity of dissolved

constituents could further reduce contaminant migration rates below estimated ground-water velocities.

The greatest potential for ground-water flow in the Arapahoe Formation occurs in the meandering
lenticular sandstones contained within the claystones (i.e., the basal formation) due to their relatively higher
permeability. VFIow ;vith'i;v individual sandstones is assumed to be from west to east, but the geometry of the
bedrock ground-water flow path is not fully understood at this time due to its dependence upon the continuity
of the sandstones and their hydraulic interconnection (Robson, 1981a). Ground-water recharged to sandstones
occurs as infiltration from alluvial ground water where sandstones subcrop beneath the alluvium and by leakage
from claystones overlying the sandstones. Ground-water from the basal formation of the Arapahoe aquifer is

used for irrigation, livestock, watering, and domestic purposes. Wells are located east of the RFP within the

Denver Basin.
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There is a strong downward gradient between ground water in surficial materials and bedrock. Vertical
gradients range from 0.31 ft/ft between wells 35-86 and 34-86 to 1.05 ft/ft between wells 41-86 and 40-86.
These gradients imply a relatively high hydraulic conductivity contrast between the surficial materials and

bedrock, which is supported by hydraulic conductivity test results.

Flow within sandstones is regionally west to east. The geometry of the ground-water flow path in the
bedrock is not fully understood at this time because it depends upon the continuity of the sandstones and their
interconnection. Evaluation of the lateral extent and degree of interconnection of the sandstone units is a

primary goal of the Phase Il and Phase Il Remedial investigations for OU 2.

Hydraulic conductivity values for Arapahoe sandstones were estimated from drawdown-recovery tests
performed in 1986, slug tests performed in 1987, and packer tests performed in 1986 and 1987. The maximum
horizontal ground-water flow velocity in sandstone is 75 ft/yr using a hydraulic conductivity of 83 ft/yr, a

horizontal gradient of 0.09 ft/ft, and an assumed effective porosity of 0.1.
224 Ecology

Within the Plant boundaries a variety of vegetation thrives. Included are species of flora representative
of tall grass prairie, short grass plains, lower montane, and foothill ravine regions, with none being on the
endangered species list. It is evident that the vegetative cover along the Front Range of the Rocky Mountains
has been radiéally a.lteréa by human activities such as burning, timber cutting, road building, and overgrazing
for many years. Since the acquisition of the RFP property, vegetative recovery has occurred as evidenced by
the presence of grasses like big bluestem and sideoats grama (two disturbance-sensitive species). No

vegetative stresses attributable to hazardous waste contamination have been identified (DOE, 1980).

The animal life inhabiting the RFP and its buffer zone consists of species associated with western prairie
regions. The most common large mammal is the mule deer, with an estimated 100 to 125 permanent

residents. There are a number of small carnivores, such as the coyote, red fox, striped skunk, and long-tailed
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weasel. A profusion of small herbivore species can be found throughout the Plant and buffer zone consisting

of species such as the pocket gopher, white-tailed jackrabbit, and the meadow vole (DOE, 1980).

Commonly observed birds include western meadowlarks, horned larks, mourning doves, and vesper
sparrow. A variety of ducks, kilideer, and red-winged blackbirds are seen in areas adjacent to ponds. Mallards
and other ducks frequently nest and raise young on several of the ponds. Common birds of prey in the area
include marsh hawks, red-tailed hawks, ferruginous hawks, rough-legged hawks, and great horned owls (DOE,

1980).

Bull snakes and rattlesnakes are the most frequently observed reptiles. Eastern yellow-bellied racers
have also been seen. The eastern shori-horned lizard has been reported on the site, but these and other
lizards are not commonly observed. The western painted turtle and the western plains garter snake are found

in and around many of the ponds (DOE, 1980).

2.25 Sensitive Environments and Endangered Species

The Endangered Species Act of 1973 (Public Law 83-0205), as amended, provides that all federal
agencies implement programs for the conservation of listed endangered and threatened species. Federal
agencies must ensure that actions authorized, funded, or carried out by them will not jeopardize the continued
existence of any endangered or threatened species.

The U. S. Fish and Wildlife Service (USFWS) has indicated that the two endangered species of interest
in the RFP area are the bald eagle and the black-footed ferret (Rockwell International, 1988c). Prairie dog
towns provide the food source and habltat for ferrets. Since there are no prairie dog towns in or near the 881
Hillside Area which is near the 903 Pad, Mound and East Trenches, the USFWS has determined that ferrets
probably do not exist in the investigation area. Bald eagles are occasional visitors to the area, primarily during
migration times. Sightings are rare and littie suitable habitat exists on the RFP site other than some perching

locations. No nests are found on the RFP site. The proposed action will not adversely affect the bald eagle.
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The USFWS has concurred with these findings subsequent to a field visit on 15 June 1988 (Rockwell

International, 1988¢).

Other animal species of interest that exist in the RFP area include burrowing owls and Swainson's
hawks. Cottonwood trees within approximately one quarter mile of the 903 Pad, Mound, and East Trenches
Areas were investigated to determine if any raptor nests exist and none were found. The nearest population
of burrowing owis is approximately two miles to the east. The nearest population of Swainson’s Hawks could
be in the cottonwood trees in the area of the North Wainut Creek or Rock Creek drainages, north of the 881

Hillside area.

The 903 Pad, Mound, and East Trenches Areas are not used, nor intended for use, as a public or
recreational area, nor for the development of any unique natural resource. No unique ecosystems were found

at the RFP during extensive biological studies (DOE, 1980).

226 Wetlands

Initial consuitation with the USFWS and the U.S. Army Corps of Engineers was conducted in the spring
of 1988. Wetlands at the RFP site were delineated. The proposed action is not located in the delineated
wetlands. Aerial photography imagery for the 903 Pad, Mound, and East Trenches Areas was examined for
wetlands identification followed by limited site inspection (EG&G, 1990b). Two isolated stands of wetlands
vegetation cohtainir;g cc;mmon cat-tail (Typha latifolia) were located primarily within IHSS 140, where ground
water flowing toward the terrace edges emerges as seeps or springs at the contact between the alluvium and

bedrock. The two areas are each less than 20 square feet in size.

Linear wetlands areas have been identified along both the Woman Creek and South interceptor Ditch
drainage areas. These drainages collect surface water upgradient from OU 2 and deliver the water to pond
C-2 for treatment. Evenly-spaced drop structures along the South Interceptor Ditch have lowered fiow

velocities, increased sediment accumulation, and created fairly dense linear stands of wetlands. From a point
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due south of Building 881 and extending to the C-2 Pond, approximately 0.15 acres of wetland are contained
within this portion of the South Interceptor Ditch. Wetland species observed were primarily cattails (greater
than 95 percent predominénce), spike rush (Eleocharis macrostachya) and bullrush (Scirpus americanus). The
wetlands function primarily as flow attenuation features with additional minor contributions to wildlife habitat

and water quality enhancement. Drainage contribution to the South Interceptor Ditch from OU 2 is minimal.

2.2.7 Historic Sites

The National Historic Preservation Act of 1966 (Public Law 89-665) together with subsequent law
amendments (Public Laws 91-243, 93-54, 94-422, 94-458) provides that all federal agencies implement

programs for the protection of archeological and historical resources.

The 903 Pad, Mound and East Trenches Areas have been highly disturbed over a number of years.
Due to this disturbance and the topographic position of the subject area, the State Office of Archeology and
Historic Preservation has determined that this action will not impact cuitural resources (Burney, 1989). An
archaeological and historical survey of the RFP was conducted between July 18 and August 22, 1988, which
determined two sites have potential eligibility to the National Register of Historic Places. However,
insufficient information currently exists to make this determination. These two sites are located northwest and

southwest of the investigation area and will not be disturbed by the proposed action (Burney, 1989).

2.3 CONTAMINANTS — DESCRIPTION AND SOURCES

2.3.1 Backgr tion

In order to facilitate the interpretation of chemical results in non-background areas, a background
characterization program has been implemented to define the spatial and temporal variability of naturally
occurring constituents.  Fieldwork was conducted in 1989, and a draft Background Geochemical

Characterization Report was prepared and submitted to the regulatory agencies on December 15, 1989
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(Rockwell International, 1989¢). The document summarizes the background data for ground water, surface
water, sediments, and geologic materials, and identifies preliminary statistical boundaries of background
variability. Spatial variations in the chemistry of geologic materials and water were addressed by placing
sampie locations throughout background areas at the Plant. The goal of evaluating temporal variations in 'water

chemistry has not yet been achieved because at least two years of quarterly data are needed.

The draft report has been updated by incorporation of analytical data that were unavailable in December
1989, including additional rounds of ground-water and surface water samplies for which laboratory analyses
were not available. 'The information in the draft background geochemical report has been used to preliminarily
characterize inorganic contamination at the 903 Pad, Mound, and East Trenches Areas. The draft report
presents tolerance intervals for surface water, sediment, and various soil lithologies and hydrogeotogic units
(ground water). The tolerance intervals are statistical ranges of the background analyte concentrations in the
various media that represent 95 percent of the population with 95 percent confidence. Summary tables of the

upper limits of these tolerance intervals are provided in Tables A-1 through A-4 (see Appendix A) for reference.

2.3.2 Ground-Water Contamination

Ground water at the RFP has been monitored since 1986. Welis have been installed throughout the

property and are sampled quarterly. The following discussion is based on the resulting data.

2.3.2.1 Volatile Org;nicmContamination

Table A-5 (Appendix A) presents all volatile organic compounds (VOCs) with concentrations that are
above detection limits in the unconfined ground-water system during the second quarter of 1989. These are
the most recent validated data pertaining to the same season for which the background levels were
determined. Maximum concentrations of volatile organics based on the complete data set (1986-1989

sampling) are summarized in Table A-6. The primary volatile organic ground-water contaminants (CCl,, PCE,
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and TCE) are portrayed with isopleths in Figures 2-8 through 2-10 based on second quarter 1989 data for both

unconfined alluvial and bedrock wells.

The data in Tables A-5 and A-6 confirm the relative dominance of CCl,, PCE and TCE in alluvial and
shallow bedrock ground water at OU 2 compared to other volatie organic compounds, and documents
occurrences of 1,1-dichioroethane (1,1-DCA), 1,1-dichioroethene (1,1-DCE), 1,2-dichloroethene (1,2-DCE), and
vinyl chloride (all are possible degradation products of the principal contaminants), and 1,1,1-TCA, total-1,2-
DCE, 2-hexanone, CHCI,, methylene chioride, acetone and carbon disulfide. The latter four analytes were

reported at levels below detection limit and therefore represent only estimated values.

The distribution of the principal contaminants suggests that the 903 Pad is the main source of CCl,, with
possible contributions from the northern East Trenches. The Mound Area is the main source of PCE, and TCE
occurs throughout OU 2 implying multiple sources. The Phase Il Work Plan for this site discusses volatile

organic ground-water contamination in further detail (EG&G, 1990a).

2.3.2.2 Inorganic Contamination
Major fons

Major ions and total dissolved solids (TDS) are somewhat elevated above background throughout and
downgradient'of the_903 Pad, Mound and East Trenches Areas (Table A-7, Appendix A). Total dissolved solids
typically ranged between 400 and 1000 milligrams per iiter (mg/ £); chioride was generally 30-100 mg/ £, nitrate

was 2-10 mg/2, and most sulfate concentrations were between 10 and 100 mg/2 inthe second quarter of

1989. In general, major cations were accordingly elevated. The highest concentrations of major ions are in
well 29-87 southeast of the 903 Pad, although ground water at the northernmost wells (34-87 and 35-87) was

also quite high in TDS (~ 1000 mg/£).
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Aluminum, antimony, arsenic, barium, cadmium, chromium, copper, iron, lead, lithium, manganese,
mercury, molybdenum, nickel, potassium, selenium, silver, strontium, vanadium and zinc exceeded background
in one or more wells in the second quarter of 1989. Table A-8 (Appendix A), a summary of multiple sampling
events (up to fourteen samples collected from each well during 1987-1989), shows that only a subset of these
analytes repeatedly exceed background (upper limit of the tolerance interval) and/or exceed background by
a wide margin. The sporadic exceedances of background, and the absence of apparent gradients in metal
concentrations with respect to IHSSs, hibders drawing definite conclusions as to whether these constituents
are derived from IHSSs (EG&G, 1990a). Section 2.3.5 makes reference to this and other ambiguities in the

ground-water chemistry data to the extent that they may be relevant to the Surface Water IM/IRA Plan.

Radionuclides

Table A-9 (Appendix A) shows that dissolved concentrations of the uranium isotopes (U-234, U-235,
and U-238), piutonium, and americium have been above background at OU 2. The maximum concentration

for uranium 238 was 28 + 2 pCi/£ in well 12-87 in the 903 Pad Area. Numerous occurrences of uranium at

lower concentrations and in wells completed in diverse lithologies demonstrate that the distribution of uranium
is not thoroughly delineated at OU 2. With respect to plutonium and americium, results at wells 15-87 and 11-

87 were the most elevated (plutonium 0.522 + .117 pCi/£ and 0.199 + 0.07 pCi/ £, respectively; americium
0.831 + 0.148 pCi/t and 0.06 + .05 pCi/ 2, respectively).

2.3.3 Soil Contamination

The extent of soil contamination at the 903 Pad, Mound, and East Trenches Areas was determined from
soil samples collected in 1987 during the Phase | Rl. Samples were collected from boreholes drilled in and
adjacent to known IHSS locations (Figure 2-11). Two-foot intervals were composited for organic analyses, and
two- to ten-foot intervals were composited for all other analytes. Boreholes were not drilled into sites still
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containing wastes (the trenches and 903 Pad) due to potential health hazards to field workers and potential
for release of waste constituents to the environment. The soils data are summarized here because of the
potential influences contaminated soils may have on surface water quality. Either direct contributions via
overland runoff, or direct influences via ground-water interactions are possible. The discussion is considered

preliminary because wastes were not directly sampled and soils data are still being evaluated.

VOCs, including PCE, TCE, toluene, 2-butanone, CCl,, acetone and methyiene chloride, were reported
in samples from the 903 Pad and East Trenches Areas (see Table A-10). Occurrences of total xylenes,
ethylbenzene and toluene were also reported for the 903 Pad Area, whereas 1-2-dichloroethane (1,2-DCA),
1,1,1-TCA, and 1,1,2-TCA were reported in an East Trenches borehole. The Mound Area, like other portions

of OU 2, contained acetone (hundreds of ug/f) and methylene chioride (typically tens of ug/£) at

concentrations too low to unambiguously demonstrate contamination with these compounds. Other organic
constituents in the Mound Area (PCE, CHCI,, 1,2-DCA) were less numerous and at lower levels than at other
areas within OU 2. Semi-volatile organic compounds di-n-Butyl phthalate, bis(2-Ethylhexyl) phthalate, and N-

nitrosodiphenylamine were detected in numerous boreholes throughout OU 2 (see Table A-11, Appendix A).

Several metals occurred above background in soil samples (aluminum, arsenic, barium, cadmium,
calcium, iron, mercury, manganese, iead, antimony, vanadium and zinc), although most exceeded background
by less than a factor of two and/or in only one or two samples. Table A-12 (Appendix A) presents maximum
metal concentrations in soils.

Plutonium and americium are the principal radionuclide contaminants exhibiting elevated concentrations
in soils. Table A-13 (Appendix A) presents maximum radionuclide concentrations in soils at OU 2. Highest
concentrations occurred in samples that included the surface. Because many of the surface soil samples were
mixed into large composites, the Phase | Rl data do not rule out the presence of radionuclides other than
plutonium and americium. Cesium-137, tritium, and uranium were detected, albeit at near-background
concentrations and in fewer than-ten samples. Surface contamination of soils with plutonium and americium

was further demonstrated by a recent aerial radiological survey (EG&G, 1989). The radioactivity detected in
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that survey was associated with known radioactive material storage and handling areas (i.e., the 903 Pad), and
was attributed to plutonium, americium, and a uranium decay product. The survey indicated elevated
concentrations of americium in soils east of the 903 Pad Lip Site as high as 97 pCi/g, and by inference from
their expected activity ratio, plutonium as high as 500 pCi/g. Subsequent analysis of samples from the area
with high americium concentrations indicated piutonium concentrations as high as 457 pCi/g. The cesium-137

activity was at a level consistent with giobal fallout and not enriched in the Plant area.

2.3.4 Sediment Contamination

Sediments in Woman Creek and South Walinut Creek were sampled in the fall of 1986, and in March
and October of 1989. Stations SED-28, SED-29, and SED-25 are located within the South Interceptor Ditch
in the Woman Creek drainage (Figure 2-12). SED-30 and SED-31 are seeps on the South Interceptor Ditch
berm near station SED-29. SED-27 and SED-26 are along Woman Creek just upstream of Pond C-2. Stations
SED-11, SED-12, and SED-13 are located along South Walnut Creek. SED-11 is the most upgradient station,
SED-12 is just upstream of Pond B-1, and SED-13 is just downstream of Pond B-5. Stations SED-1 and SED-2
on Woman Creek and an ephemeral tributary, respectively, are both downstream of OU 2, just west of Indiana

Street within the boundary of the buffer zone (east of area depicted by Figure 2-12).

2.3.4.1 Woman Creek Drainage

VOCs were detected in samples from the sediments in the Woman Creek drainage (Table A-14,

Appendix A). Chloromethane was present at SED-29 (60 pg/kg), and chioroform was reported at SED-31 (18
#g/kg). Several sediment samples contained methylene chioride and acetone at very low concentrations.
These compounds were frequently found in associated blanks. SED-30 contained 220 yg/kg acetone at one

sampling, but acetone was also present in the blank for this sample and was undetected in two other sampling
events for this station in 1989. Acetone and methylene chioride results in this area are believed to be
laboratory artifacts. The only other volatile organic compounds detected in the Woman Creek drainage

sediment samples were TCE (8 yg/kg) at SED-31 (estimated below detection limits elsewhere), and toluene
estimated below detection limit at SED-29 and SED-30.
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Of the metals, beryllium, lithium, silver, tin, and zinc were notably elevated above background in the
sediment of the South Interceptor Ditch and Woman Creek» (Table A-15, Appendix A). Concentrations of silver
(as high as 49 mg/kg) are greater than five times the upper limit of the background range at stations SED-25,
SED-26, and SED-30. Beryllium was not detected in the background samples (<1.1 mg/kg) but occurs at
concentrations ranging from 3.8 to 15.5 mg/kg in all the sediment samples collected from the South Interceptor
Ditch and Woman Creek. Although tin was not above background (<22.8 mg/kg) at SED-27, SED-28, and
SED-31, it occurred in a range from 364 to 1080 mg/kg in stations SED-25, SED-26, SED-29, and SED-30.
Concentrations of zinc (as high as 735 mg/kg) are greater than the upper limit of the background range at

stations SED-11, SED-28, SED-29, and SED-30.

Plutonium was above background at stations SED-1, SED-2, SED-25, SED-26, SED-29, and SED-30,
ranging in concentration from 0.06 to 0.85 pCi/g (Tabie A-16, Appendix A). Contaminated surface soil from

the 903 Pad Area, transported primarily by wind, may be the source of this plutonium.

2.3.4.2 South Walnut Creek Drainage

The South Walnut Creek sediment monitoring stations include SED-11, SED-12 and SED-13. Only one
sémple was obtained from each of SED-12 and SED-13 (13 August 1986). Due to prioritization of sampling
activ‘rties, additional samples were not collected from these stations. Table A-14, Appendix A shows that
acetone was reported for all three stations and was also associated with laboratory blanks. SED-11 was found

to contain TCE and 2-butanone at concentrations of 39 mg/kg and 12 pg/kg, respectively. All other VOCs
were either not detected or reported below detection limits for SED-11, SED-12 and SED-13.

As in the Woman Creek drainage, beryilium, lithium, silver, and tin are elevated in the sediments at
SED-11. They occurred at concentrations of 2.5, 7.2, 15.0, and 404 mg/kg, respectively. Zinc was also notably
elevated, occurring at a concentration of 735 mg/kg (the upper limit of the background tolerance interval is
93 mg/kg). Uranium 235 was reported at a concentration of 0.2 pCi/g for SED-11 and americium levels were

reported at 0.19 pCi/g and 0.03 pCi/g for SED-12 and SED-13, respectively. Plutonium was also found at a
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concentration of 0.35 pCi/g at SED-12. Wind-dispersed contaminated soils from the 903 Pad and Lip Area may

be the source of these radionuclides.

2.3.5 Surface Water Contamination

Twenty-six surface water and surface seep stations in the vicinity of the 903 Pad, Mound, and East
Trenches Areas were sampled during field activities from 1986 through 1990 (see Appendix B). The following
discussion is based on all available data because many seeps or stream stations were dry during some
samplings. These data have been summarized in Appendix C and compared to ARARs (see Section 3 for
ARAR identification). Total radiochemical and metais data, although presented in the Appendix, are not
discussed because an assessment methodology that accounts for varying concentrations of suspended solids

is still being developed. Surface water monitoring locations are shown on Figure 2-12.

Flowing surface water in drainages was sampled at stations on the South Interceptor Ditch and Woman
Creek just upstream of Pond C-2 and at stations upstream of the B-series ponds on South Walnut Creek. The
B-series ponds were not sampled for this investigation, as they will be subsequently investigated as part of

another operabie unit.

The surface water seeps are downsiope and southeast of the 903 Pad Area, and downslope and north
of the Mound Area and East Trenches Areas. Because surface water at seeps and in streams represents
ground-water 'dischérgé'(intermittent discharge with respect to streams), the surface water compositions are
similar to those of local ground water. The data for both media show that PCE, TCE, CCl,, and their
degradation products are the principal VOCs, and they show very similar major ion contents as well. However,
there is enough variability within stations so that it is not possible to demonstrate surface/ground-water

connections on a well-by-well, seep-by-seep basis.
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2.3.5.1 Surface Water Stations Southeast of 903 Pad Area

There are several seeps downslope to the southeast of the 903 Pad. Surface water stations established
at these seeps in the 903 Pad Lip Area are designated SW-50, SW-51, SW-52, SW-55, SW-57, SW-58, and
SW-77. Station SW-50 is closest to the 903 Pad, and SW-57 and SW-52 are south of SW-50. SW-51 and
SW-58 are located in a ditch along the road east of SW-50; however, overland flow of seepage from SW-50,
SW-52, and SW-57 will also enter the ditch. Water in the ditch passes under the road south of these locations
through a culvert. The discharge of the culvert is sampled at station SW-565. SW-77 is another seep located
on the east side of the road, just north of SW-55. it is noted, therefore; that SW-51, SW-58, and SW-55 are
physically connected and likely receive flow from SW-50, SW-52, and SW-57. Farther downgradient stations
include seeps at SW-53, SW-62, SW-63, and SW-64; SW-27, SW-30, SW-54, and SW-70 on the South

Interceptor Ditch; and SW-26, SW-28, and SW-29 on Woman Creek.

Data for seeps in the vicinity of the 903 Pad Lip Site and farther downgradient at SW-53, SW-63, and
SW-64 indicate organic contamination. Contaminants in seeps in the vicinity of the 903 Lip Site include 1,1-
DCE, 1,2-DCE, CCl,, TCE, and PCE, with concentrations of CCl, and TCE exceeding 1000 pg/£. Occasionally
1,2-DCE and TCE are present at SW-53, low concentrations of CCl, and TCE (<20 pg/ £) occur at SW-63, and
low concentrations of TCE occur at SW-64. Methylene chloride also occasionally occurs in these seeps, but
at concentrations near the detection limit, and frequently also occurs in the laboratory blanks. Low and very
infrequent concentrations of these and other VOCs occur at seep SW-62 as well as at stations along the South
Interceptor Ditch. The Qater—quality data for stations along the South interceptor Ditch and Woman Creek do
not provide unambiguous evidence of contamination; however, the VOC concentrations in the upgradient seeps
suggest that a solvent plume within aliuvial ground water is migrating to the southeast, which is consistent with
the alluvial ground-water flow direction. It is inferred that VOC contaminated alluvial ground water approaches

the South {nterceptor Ditch and Woman Creek.

With respect to inorganic and dissolved radionuclide contamination, there are somewhat elevated

concentrations of TDS, major ions, aluminum, strontium, zinc, and uranium at most of these stations. Unlike
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the absence of VOCs in surface water at stations along the South interceptor Ditch (SW-70, SW-30, SW-54,

and SW-27), all have somewhat elevated uranium concentrations (generally less than 10 pCi/¢ of total
uranium). These concentrations are usually above ARAR (5 pCi/£). Although the 903 Pad Area cannot be

ruled out as the source of the uranium, the occurrence of elevated uranium as far upgradient as SW-70
suggests the 881 Hillside Area as a potential source. Alluvial ground water at the 881 Hillside contains levels

of uranium above background.

Seeps in the vicinity of the 903 Pad Lip Site (SW-50, SW-53, and SW-54) had detectable plutonium
and/or americium during one sampling event in 1989 (two events for SW-53). The samples contained
substantial suspended solids and were not filtered at the time of collection, and surface soils in the vicinity of
the seeps are contaminated with radionuclides. Furthermore, total radiochemistry data do indicate notably
higher piutonium and americium concentrations than in filtered samples, demonstrating that most of the
radionuclides are in a particulate form. Therefore, the local soils represent the rﬁost direct potential source for
seep contamination. However, there were traces of plutonium in a few ground-water samples (highest

concentration at well 15-87, 0.522 + 0.117 pCi/?) so ground water is also a potential source of radionuclides

in seeps, albeit a less significant one.

it is noted that plutonium and americium are essentially insoluble in natural waters, but they can migrate

in colloidal form, and colloidal-size particles can pass through 0.45 ym filters such as those used in the

previous investigation (Puls and Barcelona, 1989). The DOE is currently conducting a study to assess the
distribution of plutonium and americium in surface water with respect to suspended solids particle size. The
study will include filtration of surface water through three pore sizes, and laboratory analysis for plutonium and

americium in the filtered and unfiltered fractions (<0.10 um, 0.10 um to <0.20 ym, 0.20 ym to <0.45 ym, and
> 0.45 um). Although this study was not explicitly designed to differentiate colloidal and dissolved
radionuclides, and therefore will be unable to quantify colloidal material under 0.1 um, it will demonstrate
whether a significant portion of the radionuclides are between 0.1 and 0.45 um and thereby provide some

indication of the importance of colloidal transport. Also, if most of the plutonium is particulate in nature

(>0.1 ym in size), it is likely plutonium can be removed from surface water by unit processes effective at

removal of suspended solids, e.g., sedimentation and filtration.
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Regardiess of the transport mode, total plutonium concentrations occur above background at station

SW-29 on Woman Creek (range: <Minimum Detectable Activity [MDA] - .315 = .115 pCi/Z), and dissolved
plutonium was detectable during one sampling event (.159 + .142 pCi/£). Dissolved plutonium was also
detectable at station SW-70 on the South Interceptor Ditch (.11 + .09 pCi/£); however, the total plutonium
concentration was 0.011 + .057 pCi/ £ during this sampling event, rendering this data questionable. The one

datum that exists in the remedial investigation data base indicates total plutonium is not above background

in Pond C-2 (dissolved radionuclide data do not exist).
2.3.5.2 Upper South Walnut Creek

At the Mound Area, approximately 150 feet downgradient of the PSZ fence, station SW-60 (see Figure
4-2) is located at the outlet of a corrugated metal culvert. The culvert discharges plant runoff that is collected
in a drainage ditch located outside of and south of the PSZ. Stations SW-56 (not sampled in 1989) and
SW-101 are located on a ditch within the PSZ that collects seepage originating from the hillside south of
Building 991. Water in the ditch flows beneath the PSZ through a concrete culvert and discharges to the South
Walnut Creek drainage just to the north of SW-60. The discharge from the concrete culvert has recently been
assigned surface water monitoring station SW-133. Station SW-59 is located downstream of SW-60 on ihe
south bank of the drainage at what appears to be a spring or drain discharge. The combined fiow of SW-59,
SW-60, and SW-133 is sampled at SW-61, which is located at the confluence. (Note: Prior to November 1987,
SW-61 was located at the outlet of the concrete culvert mentioned above. The sample data for 7/22/87 and
11/11/87 were obta_ineq,from the effiuent of the concrete culvert.) Flow from the upper reach of South Walnut
Creek is discharged approximately 225 feet downstream of SW-61 from the outlet of a corrugated metal culvert.
This discharge has never been assigned as a surface water monitoring station and has, therefore, never been
sampled. It has recently been assigned station SW-132, however. . The flow in South Walnut Creek upstream
of Pond B-4 is primarily the combined flow from SW-132 and the drainage fiow at SW-61. Station SW-23 is
located upgradient of Pond B-1. SW-22 is located southeast of the principal drainage and was dry during the
reported sampling events. It is noted that a sewage treatment plant is located just downgradient of SW-61 on

the north bank of the drainage. The effluent from the plant is piped directly to Pond B-3.
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South Walnut Creek Basin surface water, as characterized by data for stations SW-56, SW-59, SW-60,
SW-61, and SW-101, contain CCl,, PCE, and TCE in concentrations in excess of 200 ug/£, with lesser and
infrequent concentrations of 1,1-DCE, 1,1-DCA, 1,2-DCE, vinyl chloride (all are possible degradation products
of TCE and PCE), acetone, bromo-dichloromethane, and methylene chioride. The latter compounds may be
contaminants, but the data do not allow this conciusion to be drawn with certainty. These stations also
frequently have surface water concentrations above ARARs for TDS and uranium. The TDS and uranium
concentrations are typical of the alluvial ground water in the vicinity of the 903 Pad and Mound Areas. CCl,,

PCE, TCE, and elevated zinc are also present in the aliuvial ground water at the Mound Area.

The only datum available for Station SW-23 (August 1986 sampling) shows an absence of VOCs.
Although there are no August 1986 data for the upstream stations, the data suggest the organics have

volatilized over this reach.

2.3.5.3 Seeps at the East Trenches Areas

Of the two seeps at the East Trenches Areas (SW-65 and SW-103), SW-65 has no apparent organic
contamination, and SW-103 has the constant presence of CCl, at concentrations less than 10 ug/£. Dissolved
uranium was also above ARAR at SW-65. Like the 903 Pad and Mound Areas, the chemistry of these seeps

is similar to the localized ground water.

236 Air Contamination

The 903 Pad Area is recognized as the principal source of airborne plutonium contamination at the RFP.
An extensive air monitoring network known as the Radioactive Ambient Air Monitoring Program (RAAMP) is
maintained at the Plant in order to monitor particulate emissions from the 903 Pad Area and other Plant
facilities. Historically, the particulate samplers located immediately east, southeast, and northeast of the 903
Pad, Mound, and East Trenches Areas have shown the highest plutonium concentrations. This finding is

corroborated by the resuits of soil surveys which indicate elevated plutonium concentrations to the east,
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particularly southeast of the area. However, RAAMP has found ambient air samples for plutonium to be well
within the DOE guidelines of 20.0 x 10° pCi/? established for the protection of human health (Rockwell

International, 1987b).

2.3.7 Summary of Contamination

The Phase | Ri investigations of environmental media lead to the general conclusions that volatile
organic and radionuclide contamination exists in soils, surface water and ground water around several OU 2
IHSSs, and that the distribution and magnitude of the contamination can be better delineated via sampling and

analysis planned for the Phase Il investigation.

TCE, PCE and CCI, are the principal organic contaminants in surface and ground waters, with lesser
amounts of their degradation products and other compounds at numerous sampling sites throughout OU 2.

Piutonium and americium in surface water samples are other apparent indicators of RFP-derived contamination.

Several metals and other inorganic constituents (including uranium) are also above background in the
environmental media, but the data do not permit unambiguous conclusions with regard to contamination. The
uncertainty resuits in part from the absence of clear concentration gradients and from the limited knowledge
of the inorganic composition of waste sources in OU 2. Natural processes (e.g., evaporative concentration)
may govern the source and distribution of such inorganic constituents. This will be further investigated in the

context of long-term remediation at QU 2.

24  ANALYTICAL DATA

Organic, inorganic and radionuclide contaminants exist in OU 2 surface water. Volume Il (Appendix B)
presents a compilation of volatile organic, inorganic and radiochemistry data for all surface water stations at
OU 2 that are available at this time. Only a small fraction of the data have been validated; they are identified

in the appendices by a qualifier adjacent to each datum. The qualifiers "V (valid), "A" (acceptable with
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qualifications), and "R" (rejected) are assigned in accordance with the ER Program Quality Assurance/Quality
Control (QA/QC) Plan (Rockwell International, 1989b). Rejected data either did not conform to the QA/QC
procedures, or insufficient documentation exits to demonstrate conformance with these procedures. These
data, at best, can only be considered qualitative measures of the analyte concentrations. The schedule for the
IM/IRA does not permit waiting for all data to be validated. However, the validated data and their similarity

to unvalidated data are considered sufficient to justify and to define the general configuration of the IM/IRA.

2.5 ITE CONDITIONS THAT TIFY AN IM/IRA

As discussed in Section 1, there is no immediate threat to the public health and environment posed by
surface water contamination in South Walnut Creek Basin. The affected surface water is contained within the
plant boundary by existing detention ponds, and is treated and monitored prior to discharge. There is,
however, potential for an imminent threat to develop and implementation of this IM/IRA will reduce the
likelihood that such a threat will result by enhancing DOE'’s efforts to manage contaminated surface water.
Although downstream safeguards are provided by the B-Ponds, this IM/IRA should reduce the potential for off-
site migration and uncontrolled releases of contaminated surface water by reducing contaminated surface water
loading to the Ponds. In addition, by collecting contaminated surface water through diversions at the sources,
this IM/IRA will mitigate downstream migration of contaminants and could reduce the size and cost of future

RFP remedial actions. Such an action is consistent with the goals for a final remedy at the site.

This IM /IRA_focdses only on controlling the migration of hazardous substances in South Walnut Creek
Basin surface water and does not address soil or ground-water contamination. An OU 2 Phase I Ri Plan has

been prepared to further characterize the extent of contamination in preparation for further remedial actions

at OU 2.
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SECTION 3

IDENTIFICATION OF INTERIM REMEDIAL ACTION OBJECTIVES

3.1 PE OF INTERIM MEASURES/INTERIM REMEDIAL ACTION

The overall objective of the South Walnut Creek Basin IM/IRA at OU 2 is the mitigation of downgradient
contaminant migration within surface water by means of the collection and treatment of contaminated surface
water to achieve, to the extent practicable, ARARs (see Section 3.3). ARARs are used in defining the
remediation goals for the interim action. Based on the meetings between DOE, CDH, and EPA during February
and March 1990, and comments received during the public comment period, DOE is proposing this IM/IRA
Plan which specifies point source locations for the collection of contaminated surface water, and provides for

the collection and treatment of flows exclusive of those resulting from high precipitation events.

3.2 INTERIM REMEDIAL ACTION SCHEDULE

Revisions to this plan based on public comment, preparation of a Responsiveness Summary pursuant
to the public meeting, treatability studies, and design and implementation of this IM/IRA will occur through
Spring 1991. Milestone dates for specific activities are presented in Table D-1, Appendix D. Table D-1 shows

the milestone schedule as proposed in the draft FFACO/IAG (DOE, 1990a).

3.3 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)
AND PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

The NCP [FR Vol 55, No. 46, 8848; 40 CFR 300.430 (e)] requires that, in development of alternatives

for final remediation, the following be considered:

1. ARARs;

2. for systemic contaminants, concentration levels that will not cause adverse effects to the human
population and sensitive subgroups over a lifetime of exposure;
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3. for carcinogens, concentration levels that represent an excess lifetime individual cancer risk less
than 10 considering multiple contaminants and muitiple pathways of exposure;

4. factors related to detection limits;

5. for curreni or potential sources of drinking water, attainment of Maximum Contaminant Level
Goals (MCLGs) or Maximum Contaminant Levels (MCLs), it MCLGs are zero; and,

6. attainment of Clean Water Act (CWA) water quality criteria where relevant and appropriate.

The IAG, in paragraph 150, states "Interim Remedial Actions/Interim Measures shall, to the greatest extent
practicable, attain ARARs." Also for interim actions, the NCP [40 CFR 300.430(f)] specifically notes that an
ARAR can be waived if the action is to become part of the final remedy that will attain ARARs. The results of
the treatability studies identified in Section 6.4 will allow evaluation of the extent to which the IM/IRA will attain
ARARs, l.e., It may not be practicable to attain all ARARSs for this interim action and ARAR waivers or alternate

concentration limits may be requested after the study is completed.

This section identifies and analyzes ARARs relevant to the South Walnut Creek Basin IM/IRA and
discusses how the action will be protective of human health and the environment. This remedial action is
considered an on-site IM/IRA to be administered under CERCLA; therefore, only substantive and not
administrative requirements of regulations (such as RCRA) apply. Permits, for example, are not required (per

paragraph 121 of the IAG).

"Applicable requirements,” as defined in 40 CFR 300.5, means "those cleanup standards, standards of
control, and other s.ubsi;ntwe requirements, criteria, or limitations promulgated under federal environmentali
or state environmental or facility siting laws that specifically address a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance found at a CERCLA site. Only those state
standards that are identified by a state in a timely manner and that are more stringent than federal requirements
may be applicable.” "Relevant and appropriate requirements,” also defined in 40 CFR 300.5, means “those
cleanup standards, standards of control, and ather substantive requirements, criteria, or limitations promulgated
under federal environmental or state environmental or facility siting laws, that, while not "applicable” to a

hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA
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site, address problems or situations sufficiently similar to those encountered at the CERCLA site that their use
is well suited to the particular site. Only those state standards that are identified in a timely manner and are
more stringent than federal requirements may be relevant and appropriate.” In addition to applicable or
relevant and appropriate requirements, advisories, criteria, or guidance may be identified to be considered
(TBC) for a particular release. As defined in 40 CFR 300.400(g)(3), the "to be considered” (TBC) category
consists of advisories, criteria, or guidance developed by EPA, other federal agencies, or states that may be
useful in developing remedies. Use of “TBCs" Is discretionary rather than mandatory as is the case with

applicable or relevant and appropriate requirements.

in general, there are three categories of ARARs. These categories are:

. Ambient or chemical-specific requirements
Location-specific requirements

. Performance, design, or other action-specific requirements

Each category is discussed in more detail below.

3.3.1 Ambient or Chemical- ific Requirement:

Ambient or chemical-specific requirements set health- or risk-based concentration limits in various
environmental media for specific hazardous substances or pollutants. These requirements set protective clean-
up levels for the chemicals of concem in the designated media, or indicate a safe level of air emission or
wastewater discharge. The chemical-specific ARARs identified herein are used in defining the remediation

goals for clean up of contaminated surface water and discharge of treated water.

ARARs are derived primarily from federal and state heaith and environmental statutes and regulations.
The following may be considered when establishing clean-up standards, but are not considered ARARs: Health

Effects Assessments, Health Advisories, Chemical Advisories, and Guidance Document criteria. These and any
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proposed standards are classified as items to be considered, or TBCs. Where background concentrations for
constituents are above the ARAR for that constituent, a waiver from the ARAR may be appropriate. A summary
of ARARs for the contaminants found in South Walnut Creek Basin surface water at OU 2 are presented in
Appendix E, Tables E-1.1 through E-1.4. Tables E-1.1, E-1.2, E-1.3, and E-1.4 present ARARs for volatile
organics, metals, conventional pollutants, and radionuclides, respectively and will be applied to operations

involving water treatment effluent.

As discussed in 55 FR8741, when more than one ARAR has been identified for a contaminant, the most
stringent standard has been identified as the ARAR which the IM/IRA will attain to the greatest extent
practicable. Where no ARAR standard exists, a TBC standard has been identified which the IM/IRA will treat
as a goal to achieve. An ARAR analysis for volatile organics, metals, conventional pollutants, and
radionuclides, respectively, is presented in Tables E-2.1, E-2.2, E-2.3, and E-2.4. The screening process
includes consideration of both ground-water and surface water standards because of the p-ocbable interaction
of alluvial ground water and surface water in the drainages of the RFP. Of the elements/compounds detected
in South Walnut Creek Basin surface water at OU 2, there are no ARARs for calcium, magnesium, potassiur,
sodium, bicarbonate, and strontium. However, the TDS ARAR establishes the acceptable aggregate
concentration for the above major ions (excluding strontium). Although no ARAR or TBC exists for strontium,

an objective of this IM/IRA will be to reduce strontium to background levels.

3.3.1.1 Safe Drinking Water Act Maximum Contaminant Levels (MCLs) and MCL Goals

Because South Walnut Creek Basin surface water at OU 2 is a source of drinking water, MCLs are
relevant and appropriate for all phases of the IM/IRA. MCLs are derived from the Safe Drinking Water Act
(SDWA) (PL 93-523). They represent the maximum permissible level of a contaminant in water which is
delivered to the free-flowing outlet of the ultimate user of a public water system [40 CFR 141.2(C)]. Per the

new NCP, MCLGs have also been considered in developing clean-up standards.
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3.3.1.2 Ambient Water Quality Criteria

The Ambient Water Quality Criteria (AWQC) are non-enforceable guidance developed under the CWA.
Guidance is set for surface waters for the protection of aquatic life and for the protection of human health,
based on consumption of both drinking water and aquatic organisms from that water. The proposed IM/IRA
involves treatment and discharge to surface water that has a use-protected designation, aquatic life Class |i
warm water classification. Although not ARAR, per the new NCP, the AWQC are considered as relevant and
appropriate preliminary remediation goals. Final remediation goals will be set according to ARARs and for total
risk due to carcinogens that represent an excess upperbound lifetime cancer risk to an individual to between

10™ to 10°® lifetime excess cancer risk when the final remedy is selected for all of OU 2.
3.3.1.3 Colorado Surface and Ground-Water Quality Standards

The Colorado Water Quality Control Commission (WQCC) has proposed ground-water quality standards
for many compounds for protection of both human health and agricultural uses. These proposed standards
are considered TBC since they are not enforceable standards until RFP’'s ground water is classified by the
WQCC. Where standards exist for both human health and agricultural uses, the more stringent standard is

selected as TBC.

Permanent surface water quality standards have been adopted by WQCC for Walnut Creek. These
include standards for many organic, inorganic and radionuclide parameters. These standards went into effect

March 30, 1990, and are considered applicable to this interim remedial action.

For both ground water and surface water standards, some of the standards are lower than the current
standard detection limits for the constituents. When this occurs, the WQCC Practical Quantitation Limit (PQL)

will be considered as the ARAR.
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3.3.1.4 RCRA Ground-Water Protection Standards

Owners or operators of facilities that treat, store, or dispose of hazardous waste must ensure that
hazardous constituents listed in 6 CCR (Colorado Code of Regulations) 1007-3 and 40 CFR 261, Appendix VIII,
entering the ground water from a regulated unit do not exceed concentration limits under 6 CCR 1007-3 and
40 CFR 264.94. The concentration limits include standards for 14 compounds, with background' or alternate
concentration limits (ACLs), used as the standard for the other RCRA Appendix Viil constituents. These
concentration limits apply to RCRA-regulated units subject to permitting (landfilis, surface impoundments, waste
piles, and land treatment units) that received RCRA hazardous waste after July 26, 1982. Although this area
does not contain RCRA-regulated hazardous waste management units, it does contain IHSSs. As a result,
these RCRA (Subpart F) regulations are considered relevant and appropriate for ground water remediation.
These requirements are not applicable or relevant and appropriate with respect to the proposed interim
remedial action in that they do not specifically address the coliection, treatment, and discharge of surface
waters nor are these activities sufficiently similar to the circumstances regulated by the RCRA Subpart F
requirements to be relevant and appropriate. RCRA ground-water protection requirements relate specificaity
to protection against degradation of the uppermost aquifer by a regulated unit, or a solid waste management
unit (SWMU) in the case of Corrective Action activities, which clearly do not relate to the collection, treatment,
and discharge of surface waters, whether or not such waters have been affected by the introduction of ground
water through seeps. The RCRA ground-water requirements do provide an effective mechanism for the
protection of the uppermost aquifer and, consequently, potential drinking water sources. Accordingly, since
effluent dischérges E:ouia potentially affect downstream drinking water sources, the Subpart F requirements
have been included as TBC for surface water. Background concentrations for 40 CFR 264, Appendix IX

constituents not listed in Appendix Vil are also TBC for surface water.

! TBC background surface water values for RCRA Subpart F are applied using maximum concentrations from background surface

water at RFP.
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3.3.1.5 Protection of Human Health and the Environment

As illustrated by the hazard quotients and carcinogenic risks listed in Tables E-1.1 through E-1.4,
achieving the ARARSs should result in a clean-up action that is protective of human health and the environment.
For non-carcinogens, the protectiveness goal is a hazard index of 1. The hazard index is the sum of the
hazard quotients {i.e., the estimated daily intake (dose) to reference dose ratios] for all of the contaminants
combined, which have been computed and are presented in Table E-1. In assessing non-carcinogenic risk,
a hazard index of one or less is considered to be acceptable. If the hazard index exceeds one, it indicates
that there might be the potential for adverse non-carcinogenic health effects occurring. Unlike the method
used to evaluate the potential for carcinogenic toxicity, the hazard index does not indicate the probability of
adverse health effects occurring, but it is used as a benchmark for determining where there is a potential
concern. With respect to carcinogens, cumulative cancer risk should be less than 10™ (individual cancer risks
shown in Table E-1 are considered additive). As noted in Table E-1, the calculated incremental cancer risks
exceed 10 for some of the organic carcinogens as well as for arsenic and beryllium. However, the cancer
risks are computed on the basis of the detection limit and therefore can only be considered a possible
maximum carcinogenic risk; the actual risk is unknown but likely to be considerably lower. Removing these
contaminants to non-detectable levels and attaining, to the extent practicable, the other ARARs, the IM/IRA

is considered protective of human health and the environment.
3.3.2 Location-Specific Requirements

Location-specific ARARs are limits placed on the concentration of hazardous substances or the conduct
of activities solely because they occur in certain locations. These may restrict or preclude certain remedial
actions or may apply only to certain portions of a site. Examples of location-specific ARARs which pertain to
the IM/IRA are federal and state siting laws for hazardous waste facilities (40 CFR 264.18, fault zone and
floodplain restrictions), and federal regulations requiring that actions minimize or avoid adverse effects to

wetlands (40 CFR Part 6 Appendix A and 40 CFR Parts 230-231).
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More specifically, in addition to the requirements described above, pertinent location-specific ARARs
include: Colorado requirements for siting of hazardous waste facilities and wastewater treatment facilities
(Colorado Revised Statute 25-15-101, 203, 208, 302 and 25-8-292, 702, respectively), National Historic
Preservation Act requirements for preservation of significant articles and historic properties (36 CFR Parts 65
and 800, respectively), federal critical habitat protection requirements (50 CFR Parts 200, 402 and 33 CFR Parts

320-330), and federal requirements for the protection of fish and wildlife resources (40 CFR 6.302).

A summary of location-specific ARARs which the IM/IRA will attain to the greatest extent practicable

is presented in Table E-4.
3.3.3 Performance, Design, or Qther Action- ific Requirement

Performance, design, or other action-specific requirements set controls or restrictions on particular
kinds of activities related to management of hazardous substances or pollutants. These requirements are not
triggered by the specific chemicals present at a site, but rather by the particular IM/IRA alternatives that are
evaluated as part of this plan. Action-specific ARARs are technology-based performance standards, such as
the Best Available Technology (BAT) standard of the Federal Water Pollution Control Act. Other examples
inciude RCRA treatment, storage, and disposal standards, and Clean Water Act pretreatment standards for
discharges to publicly-owned treatment works (POTWs). RCRA LDRs for certain contaminants [40 CFR Part
268.40] are also action-specific ARARs for the disposal of secondary wastes generated during water treatment.
Action-spec‘rﬁé ARA—Rs,-\’Nhich the IM/IRA will attain to the greatest extent practicable, are included in
Table E-3.1. Table E-3.2 presents RCRA land disposal restrictions (LDR) which are ARAR and applicable to
non-effluent wastes (e.g., treatment sludges, excavated soils, used treatment materials) if they may be
determined to contain hazardous wastes. LDR requirements are relevant and appropriate for wastes which

are not hazardous wastes, as defined in 40 CFR, Part 261, but do contain hazardous substances.

As explained in the National Contingency Plan (see 55 FR 8666) OSHA requirements for worker

protection in hazardous waste operations and emergency response (29 CFR 1910.120) are applicable to
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workers involved in hazardous substance-related activities, as well as other OSHA requirements related to
specific circumstances or activities. These requirements are not environmental in nature, however, and are not
to be included as ARARs. Those requirements which are applicable are just that, applicable, while non-
applicable requirements could, at most, be relevant and could be included as guidance to be considered

(TBC).
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SECTION 4

IDENTIFICATION AND ANALYSIS OF IM/IRA ALTERNATIVES
4.1 SURFACE WATER COLLECTION AND TREATMENT ALTERNATIVES

This section presents the technique for collection of contaminated surface water and a detailed
evaluation of alternative treatment technologies. Treatment technologies corresponding to the following

categories are evaluated in this section:

. Treatment for Suspended Solids Removal;
. Treatment for Radionuclide Removal; and

J Treatment for Volatile Organic Constituent Removal.

The treatment technologies selected for consideration are based on their probability of attaining the
effluent requirements (ARARs presented in Section 4.1.2). The process for critical evaluation of the treatment
technologies is presented in Section 4.2. The evaluation criteria include effectiveness, implementability and
cost of the technology. Section 4.3 examines in detail the technique of surface water collection by diversion
at the sources. The treatment technologies are presented and evaluated in Section 4.4. The treatment system
designs presented in Section 4.4 are conceptual, with ‘only enough detail to determine relative costs. Detailed
design and costing for the IM/IRA will be conducted after the results of the bench and field-scale treatability
studies are obtained. The comparative cost evaluations employ a standard 30-year basis for present worth
analysis. However, the actual service life of the South Walnut Creek Basin Surface Water IM/IRA is not known
at this time. The IM/IRA could, for example, become a part of the long-term OU 2 remedial action. Lastly,
all solid waste generated during the IM/IRA, with the exception of activated carbon (e.g., filter cake, excavated
soils from installation of the surtace water diversion and collection structures, and sediments accumulating in
the collection system during operation) will be characterized and handied according to the RFP waste

management operating procedures. For costing purposes, however, it is assumed that these wastes will be
handled and disposed as low-level mixed waste.
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Figure 4-1 lllustrates the locations of the South Wainut Creek Bésin surface water seeps and in-stream
monitoring stations. As mentioned in Section 1.0, general agreement between EPA, CDH and DOE was
reached on the specific locations for collection of contaminated surface water. These locations are designated
in Figure 4-1 as the "IM/IRA Surface Water Monitoring Stations® and include SW-56, SW-59, SW-60, SW-61,
SW-101, and SW-132. It was agreed that fiows at these stations would be coilected either at the stations or
immediately downstream at a point of confluence. Figure 4-2 offers a detailed plan view of the locations of
SW-59, SW-60, SW-61, SW-132, and SW-133 in the South Walnut Creek drainage. Contaminated water in the

drainage ultimately enters Pond B-5 via Pond B-4.

At the meetings in February and March 1990 between DOE and the regulatory agencies, seep SW-103
was also targeted for collection. it is located within the South Walnut Creek Drainage upstream of Pond B-5
(Figure 4-1). The seep contains trace concentrations of CCl, (<10 ug/£) and concentrations of total piutonium,
americium, uranium, and several metals abéve ARARs. However, at the time, the physiographic features of
the seep were not discussed. Of particular note is the large area of seepage (approximately 30,000 sq. ft.) and
the location of the seep on a steep hiliside. These features necessitate an elaborate drainage system for
seepage collection that would require disturbance of large areas of potentially contaminated saturated soils
which would likely result in release of significant quantities of contaminants downstream. Construction at
SW-103 would also have a negative impact on the large area of wetland present at this seep. For these
reasons, and because the CCl, and dissolved inorganic constituent concentrations in the seepage are low, and
the contribution of radionuciide and metals contamination from SW-103 to the South Walnut Creek drainage
above the detention ponds is likely to be insignificant relative to that resulting from contaminated surface water
runoff, collection of water at this seep is no longer recommended for this IM/IRA. Since the environmental
impacts of construction of a surface water collection system at SW-103 appears to outweigh the benefits of
collecting and treating this seepage, consideration of collection at SW-103 is deferred until additional
hydrogeological and contaminant characterization information is gathered and assessed during conduct of the

Phase Il RFI/RIFS Alluvial Work Plan for OU 2.
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Several alternatives exist for collecting the contaminated South Wainut Creek Basin surface waters
mentioned above. First and foremost is collection of surface water by diversion at the source. This technique
employs existing or newly constructed diversion structures at the seep or in-stream stations to divert the
surface water into collection sumps. This method of surface water collection was agreed to by EPA, CDH, and
DOE in the February and March 1990 meetings. This technique will be further discussed and evaluated in

Section 4.3. For comparative purposes, two other surface water collection methods are discussed below.

A second method of surface water collection is by ground-water withdrawal using an upgradient wel
array or french drain. This technique lowers the ground-water table and eliminates seepage, allowing
separation of contaminated ground water (seepage) from surface water runoff, e.g., at SW-59. However, the
hydrogeology at OU 2 is not adequately understood to design an effective ground-water withdrawal system.
For example, it is not known whether the seepage is due to water originating in the Rocky Flats Alluvium and
being released to the surface through colluvium because of slope changes and/or bedrock highs, or whether
the source of the water is bedrock sandstone subcropping in this vicinity. This information is critical to the
design of an effective ground water withdrawal system. EPA alluded to the issue in their transmittal letter
(January 9, 1990) which accompanied their comments on the draft OU 2 ground-water IM/IRA Plan, wherein
they stated *. . . this OU is difficuit to address on an interim basis due to the lack of comprehensive quality data
characterizing the nature and extent of contamination. It is uncertain whether the most probable imminent
threat, the alluvial ground-water system, can be effectively addressed at this time." For this reason, collection
of surface water by ground-water withdrawal is eliminated as a reasonable alternative for this IM/IRA and will

not be considered for further detailed evaluation.

A third collection afternative is to allow the contaminated surface water to continue to flow through the
South Walnut Creek drainage into detention Pond B-5. The contaminated South Walnut Creek Basin surface
water, along with all other waters collected and detained in Pond B-5 would be transferred from the Pond for
treatment. This method has three primary drawbacks. First, there is a potential threat of transferring the
surface water contaminants to ground waters within the South Walnut Creek drainage basin via infiltration.

Secondly, release of VOCs to the atmosphere will occur while the surface water is in transit to detention Pond
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B-5. Finally, allowing the South Wainut Creek Basin surface waters to mix with other waters retained in Pond
B-5 generally increases the volume of dilute contaminated water at the RFP facility that may require treatment.
For these reasons, collection of South Walnut Creek Basin surface waters at detention Pond B-5 is eliminated

as a reasonable alternative for the IM/IRA and will not be considered for further detailed evaluation.

4.1.2 Surface Water Treatment Technologies

Based on the objectives of the Surface Water IM/IRA discussed in Section 3.1, Table 4-1 has been
prepared to establish the basis for conceptual design for surface water treatment. The influent constituent
concentrations listed in Table 4-1 are estimated from a flow-weighted maximum concentration model based
on the maximum constituent concentrations observed at the SW-59 and SW-61 collection points. The flow
values used to weight the maximum concentrations used in the model are the corresponding collection system
design flows (established in Section 4.3 and listed in Table 4-5). A spreadsheet illustrating computation of the
flow-weighted maximum concentration computation is shown in Table F-1, Appendix F. To be conservative,
the maximum constituent concentrations used in the model for SW-61 also includes maximum observed
concentrations for the group of stations upgradient of SW-61 (i.e., SW-56, SW-60, and SW-101). Unfortunately,
station SW-132 was only recently assigned to the OU 2 surface water sampling program and concentration
data for this discharge are not available for use in the treatment system design model. As discussed in
Section 1, however, the water quality characteristics of this stream are expected to be similar to that at SW-61.
This assumption has been used to provide a reasonable conceptual treatment system design basis in the
absence of SW-132 data. The design basis will be updated as SW-132 concentration and flow data become

available to verify the influent concentrations computed herein.

Table F-1 shows that strict application of the fiow weighted concentration model predicts vinyi chloride,
methylene chloride and acetone influent concentrations above their respective ARAR values. However,

examination of the surface water data presented in Appendix B reveals that these constituents are not likely
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TABLE 4-1

BASIS FOR DESIGN OF SURFACE WATER TREATMENT PLANT

Infiuent
Units Concentration®
rgani

1,1-Dichloroethene ug/l 142
1,1-Dichloroethane ug/t 6
1,2-Dichloroethene (total) ug/t 10
Chioroform g/ 82
Carbon Tetrachloride ug/ L 219
Trichioroethene ug/ L 153
Tetrachloroethene ug/ L 279
Dissolved Metals
Beryllium mg/2 0.0053
Manganese mg/£ 0.5790
Strontium mg/2 0.8396
Tin mg/ ¢ 0.9036
Total Metals
Aluminum g\l) mg/ 2 25.1214
Antimony (Sb) mg/ ¢ 0.0655
Barium (Ba mg/8 1.8530
Begﬂlium (Be) mg/ ! 0.0519
Cadmium (Cd) mg/! 0.0132
Chromium (Cr) mg/? 0.1918
Cobalt (Co) mg/! 0.1232
Copper (Cu) mg/¢ 0.2664
Iron (Fe) mg/! 183.9643
Lead (Pb) mg/! 0.1954
Lithium (L) mg/? 0.4100
Manganese (Mn) mg/ 3.3068
Mercury (Hg) mg/ ¢ 0.0022
Molybdenum (Mo) mg/? 0.1574
Nickel (Ni) mg/? 0.2239
Selenium (Seg o mg/¢ 0.0070
Strontium (Sr mg/ ! 0.8600
Vanadium (V) mg/? 0.5019
Zinc (Zn) mg/2 1.3475

as an IM/IRA treatment goal.

L 2]

considered as an IM/IRA treatment goal.
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TABLE 4-1 (cont.)

BASIS FOR DESIGN OF SURFACE WATER TREATMENT PLANT

Influent Effluent

Units Concentration® Requirements®
Di Radion
Gross Alpha pCi/ ¢ 20.11 11
Gross Beta : pCl/ L 39.90 19
Total Uranium pCi/t 9.96 10
Total Radion
Gross Alpha pCi/? 730 11
Gross Beta pCi/t 545 19
Plutonium 239,240 pCi/ ¢ 3.28 0.05
Amaericium 241 pCi/ ¢ 0.53 0.05
Total Uranium pCi/ ¢ 11.69 10

The influent concentrations are based on flow-weighted maximum concentrations of station SW-59 and
the following group of stations: SW-56, SW-60, SW-61, and SW-101. The computation is illustrated by
the spreadsheet shown in Table F-1, Appendix F. The maximum observed concentrations for each
station or group of stations is multiplied by the corresponding collection station design flow. The
muitiplication products for each collection station are summed and divided by the sum of the C$-59 and
CS-61 design flows (42 gpm). Concentration data used in the fiow-weighted maximum concentration
computation is obtained from the 1987, 1988, 1989, and 1990 field investigations.

Based on Applicable or Relevant and Appropriate Requirements (ARARs). The “U" designation following
many of the effluent concentrations indicates that the concentration is the detection limit for that

constituent.
SURFACE WATER INTERIM REMEDIAL ACTION PLAN March 1881
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to be present in the influent at levels above ARAR. Vinyl chioride, methylene chioride and acetone were
detected at levels above ARAR only at stations SW-56, SW-60 and SW-101. However, as proposed in
Section 4-3, contaminated surface water from these stations will be collected at the downstream station SW-61
where vinyl chioride, methylene chloride and acetone have always been estimated below detection limits
and/or were also present in the associated laboratory blanks. These compounds are, therefore, not included
in the basis for design of the surface water treatment piant. The effluent concentrations listed in Table 4-1

correspond to the ARAR for each constituent.

Treatment technologies for radionuclides and metals removal that are considered in this IM/IRA Plan
include chemical precipitation, cross-low membrane filtration, and ion exchange. Liquid-phase Granular
Activated Carbon (GAC) adsorption, air stripping with liquid and vapor phase GAC adsorption, and ultraviolet
(UV)/peroxide oxidation are considered for VOC removal. Many treatment units sultable for removal of VOCs
and radionuclides from water require that suspended solids be removed from the influent to prevent

performance degradation and/or fouling. Removal of suspended solids down to the 1 um particle size range

ensures optimum treatment system performance. The two candidate influent pretreatment alternatives for
removal of suspended solids considered for this IM/IRA are cross-flow membrane fiitration and polymer
addition with granular media filtration in a continuous backwash filter. Pretreatment is also a vehicle for
removal of particulate radionuclides and metals and, with chemical addition, should facilitate precipitation and

adsorption of soluble radionuclides and metals.

4.2 IM/IRA ALTERNATIVE EVALUATION PROCESS

The following discussion of the IM/IRA alternative evaluation process is based on EPA guidance set

forth in the March 1990 NCP.
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4.2.1 Effectiveness

The criteria for effectiveness evaluation of remedial alternatives includes protection and the use of
alternatives to land disposal. Protection inciudes protection of the community and workers during the remedial
action; threat reduction; length of time until protection is achieved; compliance with criteria, advisories and
guidance; risk of potential exposure to residuals remaining on site; and continued reliabliity over the life of the
IM/IRA. The effectiveness criteria also includes use of alternatives to land disposal, thus promoting treatment
or recycling. In addition, the alternatives will be evaluated with respect to reduction of toxicity, mobility, and

volume of wastes per the March 1990 NCP.
422 |mplementability

The criteria for implementability evaluation of remedial altematives includes technical feasibility,
availability, and administrative feasibility. Technical feasibility includes the ability to: construct the technology:
maintain its operation; meet process efficiencies or performance goals; demonstrated performance; evaluate
impact of environmental conditions; and comply with the SARA requirement that removal actions should
contribute to the efficient performance of long-term remedial action to the extent practicable. Availability
includes the availability of necessary equipment, materials and personnel; availability of adequate off-site
treatment, storage, and disposal capacity, if appropriate; and description of post-remedial site controls which
will be required at the completion of the action. Administrative feasibility includes the likelihood of public
acceptance of the a—nerf{atwe. including site and local concern; coordination of activities with other agencies;

and ability to obtain any necessary approvals or permits.
423 Costs

The criteria for evaluation of remedial alternative cost includes total cost and statutory limits. Total cost
includes direct capital costs, indirect capital costs, and operating and maintenance costs. Since the surface

water IM/IRA at OU 2 is not an EPA-financed remedial action, the $2 million statutory cost limit does not apply.
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4.3 EVALUATION OF THE IM/IRA SURFACE WATER COLLECTION SYSTEM

As discussed earlier, South Walnut Creek Basin contaminated surface waters will be collected by
diversion at the sources. This section further describes this technique as it applies to the surface water seep
and in-stream monitoring stations considered in this IM/IRA. This presentation includes a discussion of the
anticipated seep and in-stream monitoring station flows, and an evaluation of the collection technique per the

evaluation process outlined in Section 4.2.
4.3.1 Water Collection by Diversion at th r
4.3.1.1 Description

Figure 4-3 shows the locations of the surface water diversion and collection systems proposed for the
IM/IRA. The collection systems (CSs) are denoted CS-59, CS-61, and CS-132. The proposed location of the
surface water treatment plant is also indicated on Figure 4-3. The CSs provide for automatic pipeline transfer

of the collected surface water to the treatment system.

Design flow rates for surface water collection systems CS-59, CS-61, and CS-132 are based on flows
from stations SW-59, SW-61, and SW-132, respectively. The design flow rates are maximum flows observed
in the 1988, 1989, and 1990 field investigations, excluding flows related to high precipitation events. Only
design flows will be_cdlgmed from the South Walnut Creek Basin surface water monitoring stations. Historical
fiow data for SW-59 are listed in Table 4-2. Table 4-2 lists only two flow rates of sufficient quantity to be
measurable for SW-59 (each 4.5 galions per minute [gpm]). Rocky Flats personnel have observed flows at
SW-59 monthly since Spring 1990. They report that a flow of approximately 0.5 gpm was occurring at each

observation. It is expected that all flows at SW-59 will be diverted for treatment.

Historical flow data for SW-61 are listed in Table 4-3. Table 4-3 indicates two high flow events for SW-

61 of 166 gpm. All other historical flow data for SW-61 are below 36 gpm. To complement the historical data

SURFACE WATER INTERIM REMEDIAL ACTION PLAN March 1891
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TABLE 4-2

SURFACE WATER FLOW DATA FOR SW-59'

Date of Flow
Fl PM)? Measurement

45 07/01/88
03/20/89
05/11/89
06,/08/89
07/06/89
08/10/89
09/18/89
10,/03/89
11/06/89
12/06/89

[4,]

Flow data are obtained from the 1988 and 1989 field investigations.

A flow rate of zero indicates either no seepage or an imperceptible flow. Rocky Flats personnel
observed flows at SW-59 monthly since the spring of 1990. They report that a flow of approximately
0.5 gpm was occurring at each observation.
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TABLE 4-3

SURFACE WATER FLOW DATA FOR SW-61'

Fiow (GPM)?

35.9
166
9.0
8.0
9.0
45
18.0
45
4.5

18.0
166

Date of Flow
Measurement

07/01/88
03/20/89
05/15/89
06/09/89
07/06/89
08/03/89
09/11/89
10/03/89
11/06/89
12/06/89
02,/09/90
03/12/90

! Fiow data are obtained from the 1988, 1989 and 1990 field investigations.

2
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and to obtain wet season fiow data not corresponding to a major precipitation event, a flow measurement at
SW-61 was obtained in April 1990. A cutthroat lume manutactured by Baski Water Instruments, Inc. was used

to measure the flow at SW-61. A flow of 37.5 gpm at SW-61 was recorded.

Historical flow data are not avallable at SW-132 as this is a newly designated monitoring station.
However, it was observed during October 1990 and December 1990 field surveys that the flow at SW-132 was
approximately equal to the flow at SW-60. The design flow rate for CS-132 will thus be based on historical flow

data for SW-60. Table 44 indicates a maximum observed fiow of 18 gpm for SW-60.

Based on the historical data available and the April 1990 field measurement, design flow rates and
average annual withdrawal rates for each of the collection systems were established. The design and
withdrawal flow rates are presented in Table 4-5. A design flow of 37.5 gpm is assigned to SW-61. This flow
represents an above-average precipitation wet season flow not corresponding to a major storm event. The
historical maximum flow for SW-59, 4.5 gpm, is used as the design basis for the collection system at this seep.
A design fiow of 18 gpm Is assigned to CS-132 based on the historical maximum flow observed at SW-60.
Average annual withdrawal rates shown in Table 4-5 are estimated as follows: For SW-61, the historical flow
data spanning the 12-month period of March 1989 to March 1990 (See Table 4-3) is averaged. In the averaging
process 37.5 gpm, the design withdrawal rate at SW-61, is substituted for 166 gpm for the 3/20/89 and
3/12/90 recorded measurements. This calculation gives an annual average withdrawal rate of approximately
14 gpm. Averaging the historical fiow data for SW-59 (See Table 4-2), the annual average withdrawal rate at
SW-59 is found to be approximately 1 gpm. As with the design flow rate for SW-132, the annual average
withdrawal rate for SW-132 will be estimated from historical fiow data at SW-60. Averaging the historical flow

data at SW-60 gives an estimate of the annual average withdrawal rate of 5 gpm at SW-132.
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TABLE 4-4

SURFACE WATER FLOW DATA FOR SW-60'

Date of Flow

A PM)? Measurement
0 07/01/88
45 03/16/88
45 03/16/89
8.0 05/15/89
45 06/09/89
45 07/06/89
45 08/03/89
18.0 09/11/89
45 10/03/89
0 11/06/89
0 12/06/89

Flow data are obtained from the 1988 and 1989 field investigations.

2 A fiow rate of zero indicates either no seepage or an imperceptible flow.
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DESIGN FLOWS AND AVERAGE ANNUAL WITHDRAWAL
RATES FOR SURFACE WATER DIVERSION AND COLLECTION SYSTEM

STATION

SwW-59
SW-61

SW-132

TOTAL

SURFAGE WATER INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT, GOLDEN, COLORADO
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TABLE 4-5

DESIGN FLOW (GPM)

45

37.5

18.0

60.0 gpm

AVERAGE ANNUAL

WITHDRAWAL RATES (GPM)

14

20 gpm
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The fiows from SW-60 and SW-133 will be collected at the downstream station SW-61 by a new surface
water diversion weir and pump station. A schematic of an example surface water diversion and collection
system is illustrated in Figure 4-4. The weir at SW-61 will serve to divert up to 37.5 gpm from the drainage.
Contaminated surface water will flow from upstream of the weir 10 a manhole and sump. For cost estimating
purposes, it will be assumed that a 1,000-gallon capacity, precast concrete sump will be used at CS-61.
Submersible pumps installed in the sump along with a level control system will automatically transfer collected
water to the treatment facility. The pumping capacity will be designed to accommodate the 37.5 gpm design
flow. If the infilow into the pump station manhole exceeds the pumping rate, howevef. the excess flow will
return through overflow piping to the drainage immediately downstream of the CS-61 weir. The seep flow from
SW-59 will be isolated from the South Walnut Creek drainage and collected separately from CS-61 by
diversion into a sump. For cost estimating purposes, It is assumed that a 500-gallon capacity,precast concrete
sump will be used. Submersible pumps and level controls will automatically transfer the collected water to the
treatment system. The pumping capacity will be designed to accommodate the 4.5-gpm design flow for CS-59.
Although unlikely, if the inflow to the CS-59 pump station exceeds the pumping capacity, the excess flow wiil
be discharged to South Wainut Creek via an overflow pipe. The overflow will enter South Wainut Creek
upgradient of CS-61 and will either be collected by, or allowed to pass, CS-61 depending on whether the creek
flow is less than or greater than the 37.5 gpm design fiow for CS-61. The flow at SW-132 will be collected and
transferred to the treatment system in the same manner as for flow at SW-61. CS-132 will be designed,
however, to divert and collect 18 gpm. For cost estimating purposes, a 1,000-gallon pre-cast concrete sump

will be used.

All sumps and pipes will be provided with secondary containment to meet RCRA tank regulations.

Pipelines will be heat traced and insulated to prevent freezing in the winter.

4.3.1.2 Effectiveness

Coliection of OU 2 surface water in the South Walnut Creek Basin by diversion at the sources is an

effective method that satisfies the objectives of the IM/IRA discussed in Section 3.1. Minimization of potential
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threats to human health and the environment is achieved by diverting, collecting, and treating contaminated
surface waters at or near the source. Downstream contaminant migration via surface water and ground water
and release of VOCs to the atmosphere is minimized with this surface water collection system. The
implementation of this collection action should not adversely affect the safety of nearby communities, and the

risk to the environment should not be increased.

The surface water is collected and automatically transferred to the treatment system with littie
opportunity for worker contact. As a result worker exposure to potentially contaminated surface water is
minimized. Where worker exposure to surface water occurs (i.e., sediment removal), pumping equipment

minimizes contact time, and standard personal protective equipment will offer a high degree of protection.

Residuals (i.e., collected sediments) wili not remain on site; they will be treated or disposed according
to the standard RFP waste management procedures and project-specific SOPs. The SOPs will be prepared
after the IM/IRA design is finalized to address specific waste handling activities. The collection structures are
simple in design, and will require little periodic preventive maintenance to ensure continued reliability over the

life of the IM/IRA.

4.3.1.3 implementability

The equipment and materials required to construct the surface water diversion and collection systems
are standard and readily available. The systems are standard in design and do not require special skills for
installation. Sump installation may result in disturbance of potentially contaminated soils and potential impact
to the environment by release of contaminated dust to the atmosphere and release of contaminated soil via
surface water runoff. This impact will be minimized by implementing project-specific health and safety plan
procedures during construction (e.g., dust suppression, windspeed monitoring/construction shutdown). The
health and safety guidance documents pertinent to this IM/IRA Plan are discussed in Section 7. The proposed

collection system locations are easily accessible and power exists in the area. Since the collection systems
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are simple in design they should offer reliable and relatively maintenance-free operation over the life of the

IM/IRA. Manholes and sumps will require periodic cieaning to remove accumulated solids.

4.3.1.4 Costs

Assumed capital and operating costs for the surface water diversion alternative are shown in Table 4-6.

The collection system can be constructed for $203,500, with annual operation and maintenance costs of

$14,600. At an interest rate of 10 percent and an operating life of 30 years, the present worth of this system

is approximately $341,100.

4.4. EVALUATION OF FACE WATER TREATMENT HNOLOG!

44.1 Suspended Solids Removal

In this section, chemical treatment/cross-flow membrane filtration (in this document “chemical
treatment” is often dropped from "chemical treatment/cross-flow membrane filtration” for brevity) and granular
media filtration using a polymer and continuous backwash filter are evaluated to determine the cost-effective
technology for suspended solids removal. These two processes differ from conventional water clarification
(chemical addition followed by gravity separation and fiitration) by virtue of the lower siudge volumes
generated. As discussed in the following subsections, each of these technologies will also remove

radionuciides and metals to a certain degree.

4.4.1.1 Cross-Flow Membrane Fiitration

Description

Cross-flow membrane filtration is a membrane separation technology for removal of suspended solids,

dissolved metals, and radionuclides. (Chemical addition and removal mechanisms for dissolved metals and
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TABLE 4-6

ASSUMED COSTS FOR SURFACE WATER DIVERSION
AND COLLECTION SYSTEMS

CAPITAL COST ANNUALCOST
A EQUIPMENT AND MATERIALS (DOLLARS) (DOLLARS)
Quantity ltem
2 1000-gallon precast concrete sump 4,000
1 500-gallon precast concrete sump 1,000
6 Liquid transfer pump 3,000
1200 1.f. Insulated heat traced piping 4,200
400 cu yd Concrete 50,000
3 Pump station intake structures 3,000
B. INSTALLATION
Quantity ltem
3 ' Diversion structure 36,200
3 2 Sump installation 17,000
1 lot * Surface water diversion berms 6,900
1 lot * Contaminated soil disposal 10,400

Installation costs for surface water diversion structures at CS-59, CS-61, and CS-132 are based on 520 manhours of labor at
$60/hr, plus a $5,000 backhoe rentai charge.

Sump installation costs are based on 200 manhours of labor at $60/hr, plus a $5,000 backhoe rental charge.

Surface water diversion berm costs are based on 80 cubic yards of fill at $11 per cubic yard, and 70 manhours of labor at $60
per hour, plus a $2,000 heavy equipment rental charge. A berm, 300 feet in length, will be installed on sach bank of the South
Wainut Creek drainage. The cross section of the berms are assumed to be trapezoidal [1 foot high X 2 feet wide (top) X 3 feet
wide (bottom)]. . _

To be conservative, it is estimated that soils excavated for collection system sump installation will be disposed of as hazardous
mixed waste ($450 per cubic yard transportation and disposal cost at the Nevada Test Site). The estimated volume of excavated
soils is approximately 23 cubic yards, and corresponds to the following: 3 cubic yards for CS-59, 10 cubic yards for CS-61, and
10 cubic yards for CS-132.
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TABLE 4-6 (cont.)

ASSUMED COSTS FOR SURFACE WATER DIVERSION
AND COLLECTION SYSTEMS

CAPITAL COSTS ANNUALCOSTS
C. QPERATION AND MAINTENANCE (DOLLARS) {DOLLARS)
Quantity ltem
3 ® Collection System Cleaning $ 1,900
- ¢ Sediment Disposal 6,000
- 7 Pipeline Maintenance 1,800
® Power 2,500